
A Nuclear Tiger By The 
Tail:Some Problems of 
Command and Control in 
South Asia 
 

 

 
by 

 

 

 
Zia Mian 
 
 
Monograph Series # 18 
2001 

 

 

 

 

 

 

 
 
Center for Energy and Environmental Studies 
Princeton Environmental Institute 
Princeton University 
Princeton, NJ 08544-5263 
(609) 258-5445 
www.princeton.edu/~cees 

http://www.princeton.edu/~cees


All rights reserved. No part of this paper may be reproduced or 
transmitted in any form or by any means, electronic or mechanical, 
including photocopying, recording or information storage and retrieval 
system, without prior written permission of the publisher. 
 
A publication of the Sustainable Development Policy Institute (SDPI). 
 
The opinions expressed in the papers are solely those of the authors, 
and publishing them does not in any way constitute an endorsement of 
the opinion by the SDPI. 
 
 
 
 
Sustainable Development Policy Institute is an independent, non-profit 
research institute on sustainable development. 
© 2001 by the Sustainable Development Policy Institute 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Mailing Address: PO Box 2342, Islamabad, Pakistan. 
Telephone ++ (92-51) 278134, 2278136, 2277146, 2270674-76 
Fax  ++(92-51) 2278135,   URL:www.sdpi.org 



 

 
 
 
 
Contents 
 

 

 
Abstract ........................................................................................ 1 

Introduction .................................................................................. 3 

The Requirements of Command and Control  .......................... 4 

Positive and Negative Control ................................................... 9 

South Asia And The Bomb ....................................................... 15 

Nuclear Command and Control in India .................................. 16 

Nuclear Command and Control in Pakistan ........................... 18 

The Nuclear Arsenal .................................................................. 20 

Early Warning ............................................................................ 25 

The Course of War..................................................................... 28 

Safeguarding the Bomb ............................................................ 35 

Weapons Safety ......................................................................... 43 

Nuclear Weapons Design and Safety ...................................... 50 

Conclusion ................................................................................. 57 

Appendix I .................................................................................. 62 

 





 

The Sustainable Development Policy Institute is an independent, non-profit, non-
government policy research institute, meant to provide expert advice to the government (at 

all levels), public interest and political organizations, and the mass media. It is 

administered by an independent Board of Governors. 
 

 

 
 

Board of Governors: 
 
Dr Amir Muhammad 

Chairman of the Board 

Ms. Shahnaz Wazir Ali 
Education Specialist – MSU 

Dr Abdul Aleem Chaudhry 

Director, Punjab Wildlife Research Centre 

Mr Hameed Haroon 

Pakistan Herald Publications (Pvt.) Limited 

Mr Irtiza Husain 
Director, Pakistan Petroleum Ltd 

Mr Javed Jabbar 

President, MNJ Communications Pvt. Limited 

Mr Malik Muhammad Saeed Khan 

Member, Planning Commission  

Dr Shahrukh Rafi Khan 
Executive Director, SDPI 

Mr Shamsul Mulk 
Former Chairman, WAPDA 

Ms Khawar Mumtaz 

Coordinator, Shirkat Gah 

Mr Mohammad Rafiq 

Head of Programmes, IUCN-Pakistan 

Dr Zeba Sathar 

Deputy Resident Representative, Population Council 

 

 
 

 

In the Monograph Series the SDPI Publisher Monographs written by the regular or 
affiliated staff of the Institute. The monograph are finished research products of a length 

which makes detailed treatment of subjects possible. The monographs deal either directly 

with sustainable development or related policy issues which affect sustainable and just 
development. 





 

A Nuclear Tiger By The Tail:Some 
Problems of Command and Control in 

South Asia1 
 

 

Abstract 

Following their 1998 nuclear weapons tests, India and Pakistan 

are now establishing command and control systems for their 

arsenals. The experience of the other nuclear weapons states 

suggests this can be a complex and demanding enterprise, posing 

unprecedented demands on people, institutions and technology. A 

particularly acute dilemma is to balance the requirements that 

nuclear weapons will be used only when appropriate authorisation 

is given and that they can never be used unless authorised and 

shall be safe from accidental or unintended use and from 

accidental detonation following damage to them. The history of 

failures of US command and control and of accidents involving its 

nuclear weapons has made it clear that no such system is perfectly 

reliable.  

 

India and Pakistan face particularly acute challenges in their effort 

to develop command and control. The first of these is the size and 

composition of the arsenals they are developing and the 

characteristics of available delivery systems. As arsenals grow 

and delivery systems become more diverse and operate in more 

varied environments, the complexity of the command and control 

system, the demands made on it, and the likelihood of failure all 

increase. Further, the geography of South Asia, especially 

Pakistan, and the technologies available to the two states, 

effectively rule out any useful early warning of an attack. This 

may translate into a perception that the arsenals may be 

vulnerable to attack (Pakistan has long feared such an attack) and 

lead to a command and control system based on dispersed 

 
1  This report was originally written as a contribution to Prisoners of 

the Nuclear Dream, eds. M.V. Ramana and C. Rammanohar 
Reddy, Orient Longman, New Delhi, 2001. 
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weapons and de-centralised control. The result would be a greater 

risk of inadvertent or accidental use and of accidents involving 

nuclear weapons and their delivery systems. 

 

The possible course of a war between India and Pakistan creates 

additional pressures. India's stronger conventional forces may 

cause Pakistan to fear it has to use its weapons or risk losing them 

and so choose to deploy its nuclear weapons early in a crisis. India 

seems to be preparing to face and overcome Pakistan's use of 

nuclear weapons on the battlefield, further intensifying the risk of 

inadvertent escalation from conventional to nuclear war. A 

nuclear war in which cities are attacked could lead to several 

million dead and injured. 

 

Maintaining nuclear arsenals safely even in peacetime is a 

difficult task. The introduction of technologies such as permissive 

action links for safeguarding weapons against unauthorised access 

and use may have the perverse effect of allowing India and 

Pakistan to feel more secure in being able to deploy their weapons 

at high alert levels. Such technologies do not lessen the risk of 

accidents involving the weapons. The experience of several 

devastating accidents involving conventional weapons stockpiles 

in South Asia suggests procedures for managing nuclear weapons 

safely may be a problem. The history of accidents in both 

countries involving military aircraft, including those likely to be 

used for delivering nuclear weapons, raises the prospect of 

crashes and fires which may affect nuclear weapons if they are 

deployed. The safety of the weapons in such circumstances will 

be determined by whether they incorporate  features such as one-

point safety, insensitive high explosives and fire resistant pits. 

Available evidence suggests this may be unlikely. An accidental 

nuclear detonation depending on its severity could lead to 

thousands to hundreds of thousands of deaths.    

 

Introduction 

Nuclear weapons are special. The destruction of Hiroshima and 

Nagasaki, the superpower arms race, the development of 

thermonuclear weapons and the world-wide radioactive 
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contamination associated with their testing, and the fact that entire 

nations can be destroyed by even a few tens of nuclear weapons 

have all contributed to this perception. The particular position 

nuclear weapons have in late 20th century public imagination has 

required that special political controls be imposed on them. At the 

same time, their destructive power means some states have sought 

to use nuclear weapons for political and diplomatic purposes; as 

instruments of intimidation, threat, and coercion (a practice 

otherwise known as nuclear deterrence). Regardless of motive, the 

use of nuclear weapons in these ways carries weight if the 

likelihood of use is seen as credible. With this in mind, nuclear 

weapons states have developed and deployed their weapons and 

prepare for and remain ready to fight nuclear war. These pressures 

lead to profoundly important and particularly complex questions 

of how command and control is to be exercised over nuclear 

weapons.  

 

In 1998 India and Pakistan tested nuclear weapons and 

subsequently both governments emphasised that these weapons 

would form a key part of their national security policy. Other 

political, diplomatic and military aspects became clear soon 

afterwards. Feeling safe behind its newly demonstrated nuclear 

shield, and seeking to incite international intervention over the 

long standing Kashmir dispute by raising the spectre of possible 

nuclear war, in early 1999 Pakistan launched its incursion into the 

Kargil region of Indian-occupied Kashmir. The Kargil war 

brought with it nuclear threats from both sides. India subsequently 

has set out an ambitious plan for a nuclear arsenal that will mimic 

the strategic triad of the other nuclear weapons states, with 

nuclear weapons on aircraft, missiles and at sea.  

 

It is against this backdrop that political and military leaders in 

India and Pakistan have started  to grapple with the issues of 

nuclear doctrine, i.e. how nuclear weapons are to be used, and 

how leaders shall manage the weapons in peacetime and if war 

should start. The task is fraught with danger. Catastrophe can be 

triggered by mistakes in the plans that are made and the 

procedures that are put in place: a slip or malice by the people 
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entrusted with the day to day responsibility of looking after and 

being prepared to use nuclear weapons, or malfunctions and 

accidents involving the networks of early warning and 

communications systems, the nuclear weapons and their delivery 

systems.  

 

Nuclear weapons are unrelenting. Managing them has been a hard 

and costly task for the major nuclear weapons states. It has made 

building the bomb appear easy in comparison. History may show 

that managing the bomb is impossible in the political, military, 

institutional and technological environment that prevails in South 

Asia. The proof may be a tragedy beyond measure. While there 

are several measures that can serve to lessen the risks and 

consequences of failures of command and control and accidents 

involving nuclear weapons, only the elimination of such weapons 

can remove the risks altogether.   

 

The Requirements of Command and Control 

Much of the standard literature on nuclear weapons deals with 

what it calls deterrence theory and often focuses on either the 

political strategies made possible by nuclear weapons or the 

number and kinds of nuclear weapons required and targets that 

would need to be threatened to achieve such political goals. The 

structure of the arguments is simple: nuclear weapons are so 

destructive that the threat of their use should suffice to convince 

any adversary that war would be futile and so actual conflict is 

averted. This apparent simplicity masks a deep assumption of 

nuclear policy; the adversary has to be considered rational if there 

is to be a feasible combination of political will and military 

capabilities for the threat of nuclear attack or retaliation to be seen 

to be a convincing deterrent.2 This presumption of rational 

decision making is accompanied by a subsidiary judgement about 

human nature; that the threat of use of overwhelming violence 

will incite an appropriate fear and create more cautious, restrained 

decision making. Seen this way, rather than being treated as a 

 
2  Bruce Blair, Strategic Command and Control (Washington : The 

Brookings Institution, 1985). 
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theory or principle (with the aura of reason, control, predictability, 

and certainty that these may convey), deterrence is better 

described as hope masquerading as strategy.     

 

In the pursuit of the point at which the capability for certain 

nuclear destruction would incite reason and restraint in each other, 

the United States and Soviet Union built vast nuclear arsenals and 

maintained large portions of them on a hair-trigger alert. The 

other nuclear weapon states built smaller versions of these 

systems, and were somewhat more relaxed in their deployment 

posture – perhaps reflecting that Britain and France were US 

allies, while China had few sources of obvious conflict with either 

superpower. The nature of these existing nuclear arsenals sheds 

some light on what passes for reason and restraint among nuclear 

policy makers. While the US and Russia (which inherited the 

Soviet arsenal) currently have a nuclear stockpile of about 10,500 

and 20,000 warheads respectively, the smaller nuclear weapons 

states each have a few hundred; Britain has 185 nuclear warheads, 

France has 450 and China is estimated to have 400.3 These 

arsenals are all built around ballistic missiles with ranges of 

several thousand kilometres and armed with thermonuclear 

warheads (hydrogen bombs), each of which has yields five to two 

hundred times larger than the bombs that destroyed Hiroshima 

and Nagasaki.4 Thermonuclear weapons are so destructive than 

even where the targets are not cities, casualties could number in 

millions to tens of millions.5  

 

Efforts to manage nuclear arsenals have typically assumed that a 

government and its armed forces behave as if they were a single, 

 
3  "Global Nuclear Stockpiles, 1945-2000", NRDC Nuclear Notebook, 

Bulletin of the Atomic Scientists, Vol. 56, No. 2, March/April 2000, 
p.79.   

4  For details see Robert S. Norris, Andrew S. Burrows, Richard W. 
Fieldhouse, Nuclear Weapons Databook Volume V: British, French, 
and Chinese Nuclear Weapons (Boulder: Westview Press, 1994). 

5  Frank von Hippel, Barbara G. Levi, Theodore A. Postol and William 
H. Daugherty, "Civilian Casualties From Counterforce Attacks", in 
Citizen-Scientist, Frank von Hippel (New York: Simon and Schuster, 
1991), pp. 137-149.  
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coherent entity. Decision making powers are seen as concentrated 

in the hands of a few individuals who exercise their authority 

through a command and control system that extends down to the 

nuclear armed military unit, be it an aircraft or a silo-based, 

submarine-launched or mobile ballistic missile. This command 

and control system is often treated as an arrangement of human 

levers or cogs that will engage in an efficient, infallible, 

effectively mechanical activity guided by clear and precise rules 

and where everything will function as intended. But it has been 

clear to critics for a long time that "nuclear organisations do not 

behave like the highly abstract models of rational decision 

commonly used to explain and prescribe nuclear operations."6   

 

A more realistic picture of command and control sees it as 

anything but a simple arrangement of levers or cogs; one 

definition of a command and control system that captures some of 

the complexity suggests it should be seen as "an arrangement of 

facilities, personnel, procedures and means of information 

acquisition, processing, and dissemination used by a commander 

in planning, directing, and controlling military operations".7 Seen 

in this way, command and control of nuclear weapons may well 

involve hundreds if not thousands of people at all levels, many 

acting under orders and in diverse settings with different powers, 

interacting with each other and with a variety of technical systems 

with nuclear weapons only being a small part of this. What 

actually happens in any given situation will depend on all the 

elements of this system.  

 

The problem of managing these weapons in the real world poses 

unprecedented challenges. As one description has vividly laid out, 

managing nuclear weapons "involves the unpredictability of 

circumstances and human behaviour interacting with complex 

sensors, communications systems, command centres and 

weapons. The smallest details can assume central importance and 

 
6  Bruce Blair, Strategic Command and Control (Washington: The 

Brookings Institution, 1985), p.281. 
7  Paul Bracken, The Command and Control of Nuclear Forces (New 

Haven: Yale University Press, 1983), p.3. 
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range widely in substance, from the legitimacy of presidential 

succession to computer algorithms, from the psychology of stress 

to the  physics of electromagnetic pulse... Even the most advanced 

experts and the most experienced practitioners are narrowly and 

incompletely informed. No one understands the whole."8 

 

The Cold War experience of managing nuclear weapons has been 

subject to harsh criticism. General Lee Butler, who until 1994 was 

the Commander in Chief of United States Strategic Command and 

had daily charge of thousands of nuclear weapons has laid out 

some of the perils of command and control of nuclear weapons. 

He has emphasised that "To run the nuclear enterprise during the 

Cold War, the United States created gargantuan agencies with 

mammoth appetites and a sense of infallibility...".9 Butler 

observes:  

 

"But these agencies and the men who staffed them were far from 

infallible. The capacity for human and mechanical failure, and for 

human misunderstandings, was limitless. I have seen bombers 

crash during exercises designed to replicate, but which were 

inevitably far less stressful than, the actual conditions of nuclear 

war. I have seen human error lead to missiles exploding in their 

silos. I have read the circumstances of submarines going to the 

bottom of the sea laden with nuclear missiles and warheads 

because of mechanical flaws and human errors."10 

 

The history of nuclear weapons accidents shows that many things 

can and do go wrong [see Appendix I for a list and description of 

some of the known accidents involving US and Soviet nuclear 

weapons and delivery systems].  

 

 
8  Ashton B. Carter, John D. Steinbruner, Charles Z. Zraket, Managing 

Nuclear Operations (Washington: The Brookings Institution, 1987), 
p.3. 

9  Lee Butler, "Zero Tolerance", The Bulletin of the Atomic Scientists, 
Vol. 56, No. 1, January/February 2000, pp. 20-21.  

10  Lee Butler, "Zero Tolerance", The Bulletin of the Atomic Scientists, 
Vol. 56, No. 1, January/February 2000, pp. 20-21. 
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Along with the misplaced claim to infallibility and the potential 

for disastrous accidents brought about by misunderstandings and 

human and mechanical failure, Butler illuminates another 

particularly important aspect of organisations that are responsible 

for nuclear weapons; their limited experience of the circumstances 

in which they are supposed to operate. There has been, thankfully, 

no use of nuclear weapons since the destruction of Hiroshima and 

Nagasaki. Since then, there have been new kinds of nuclear 

weapons, deployments of nuclear weapons, threats issued to use 

nuclear weapons, exercises with nuclear weapons, accidents 

involving nuclear weapons, but no nuclear war. Nuclear command 

and control systems, including the people, processes, rules, 

machines, the links between them, and of course the weapons 

themselves, are designed and so far have functioned in peacetime. 

There is little basis for knowing how such systems will perform as 

peacetime gives way to real crisis and as war is seen as imminent, 

as war begins, and as it escalates to and crosses the nuclear 

threshold. There are only plans for what to do in such an 

eventuality and hopes that they will work. There is even less 

understanding of how a command system will function to bring a 

nuclear war to an end. 

 

Positive and Negative Control 

It is a normal requirement of every deployed military weapon that 

it should only be used when authorised by the appropriate 

authority and that the weapon will function as and when required 

(i.e. it should be both reliable and safe). With nuclear weapons 

these demands become especially important since unlike ordinary 

weapons nuclear weapons have acquired an important diplomatic 

and political utility short of their use as an explosive. Only the 

highest political authorities should be able to authorise the use of 

nuclear weapons. Thus it is important to assure that possession of 

a nuclear weapon by a military unit should not equal the ability to 

use it: the unit that holds, moves, and fires the system cannot (as 

opposed to may not) use it without approval from higher 

authority. 
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One way to formulate this problem is in terms of positive control 

and negative control, or use-oriented command and control and 

restraint-oriented command and control.11 Positive or use-oriented 

control describes a situation where weapons are used when 

authorised, while negative or restraint-oriented control reflects the 

requirement that weapons cannot be used unless authorised. 

Positive control can be seen as defining how the system should 

behave in wartime, while negative control is the more powerful 

constraint on command and control in peacetime.    

 

Positive control involves a set of interlocked technological and 

administrative systems,  with associated procedures and plans to 

ensure nuclear weapons can be used by a national authority when 

it decides to do so. These systems include: 12 

a) the early warning system;  

b) the procedures to assess the nature and extent of an attack that 

may be taking place;  

c) the command and decision centres;  

d) communications between leaders and nuclear armed units;  

e) military units equipped with nuclear armed missiles or other 

delivery systems. 

 

The operational viability of each component and the system as a 

whole is supported by training exercises and drills that work 

through the steps of the plans that have been developed for the 

possible use of nuclear weapons. But it is a commonplace in the 

design and execution of plans and exercises involving complex 

systems to assume that things will go as expected and that there 

will be no surprises. This confidence is based more on the lack of 

any alternative than on actual experience. It is hard if not 

impossible to foresee every eventuality. There is no way to 

prepare for every possible combination of events, including all the 

equipment malfunctions, human errors and misperceptions that 

may come into play.  

 
11  Bruce Blair and Henry Kendall, "Accidental Nuclear War", Scientific 

American, Vol. 263, No. 6, December 1990, pp. 53-58. 
12  See e.g. Bruce Blair, Strategic Command and Control (Washington: 

The Brookings Institution, 1985). 
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Even where detailed procedures are put in place, there are 

problems. For instance, the US found that for its SAGE warning 

and control system "it was impossible to specify in advance all of 

the contingencies that could be faced in the course of actual 

operations. Reliance on formal written procedures proved 

impractical, and unwritten work-arounds soon developed among 

the human operators."13 The larger lesson drawn in a study of this 

and other systems is that "any nuclear command organisation 

circumvents official procedures in order to carry out its assigned 

mission. Such rule short-cutting is likely to be oral and informal, 

and therefore invisible to outside observation except under the 

high-stress conditions of actual war or crisis".14   

 

The need for caution about the differences between the way 

command and control systems are supposed to work and the way 

they actually work is supported by growing evidence that shows 

how complex systems that tightly integrate administrative 

procedures and technologies can fail unpredictably and 

catastrophically in the real world.15 This has included major 

failures of systems involved in managing nuclear weapons.16 

These failures have all been in situations far more subdued than 

the crisis and chaos that would be associated with imminent 

nuclear war.    

 

Military planners have traditionally ignored these acute, 

effectively insoluble problems. For them, the main threat to 

positive control is decapitation - a successful attack by an 

adversary  that renders a nuclear arsenal unusable because the 

command and control system is destroyed. Their concern is that 

the orders to use nuclear weapons need to be communicated to the 

 
13  Paul Bracken, The Command and Control of Nuclear Forces  (New 

Haven: Yale University Press, 1983), p.12. 
14  Paul Bracken, The Command and Control of Nuclear Forces (New 

Haven: Yale University Press, 1983), pp. 12-13. 
15 Charles Perrow, Normal Accidents : Living with High-Risk 

Technologies (New York: Basic Books, 1984). 
16  Scott Sagan, The Limits of Safety: Organizations, Accidents, and 

Nuclear Weapons (Princeton: Princeton University Press, 1993). 
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military units with custody of the weapons through the command 

and control system, and if this does not take place the order may 

become undeliverable. Among the specific issues that are raised 

are the need for early warning of an impending attack that may 

threaten the command and control system, protection of nuclear 

decision-makers, reliable communications systems and nuclear 

weapons that can survive an attack by a determined adversary.   

 

 There are a number of steps that have been taken by the nuclear 

weapon states to mitigate the possible loss of command. These 

include multiple early warning systems, including ground based 

radar and in the case of the US and Soviet Union the use of 

satellites; plans to preserve national leadership, including secure 

command posts, alternative command centres, mobile command 

centres, alternative; multiple, hardened communications between 

leaders and the nuclear arsenal, which are able for instance to 

withstand the electromagnetic pulse from detonation of nuclear 

weapons;17 large nuclear arsenals, and mobile ballistic missiles 

and submarines as the survivable core of such an arsenal.  

 

These measures have all proved to be extraordinarily complex and 

costly. The United States spent about $400 billion on building and 

maintaining its nuclear arsenal between 1940 and 1990.18 The 

planes, submarines and land-based missiles systems for these 

weapons cost in excess of a staggering $3,000 billion.19 It spent 

almost $200 billion dollars on its strategic command, control and 

 
17 Ashton B. Carter, "Communications Technologies and Vulnerabilities", 

in Ashton B. Carter, John D. Steinbruner, Charles Z. Zraket, 
Managing Nuclear Operations (Washington: The Brookings 
Institution, 1987), pp. 217-281. 

18  Kevin O'Neill, Building the Bomb, in Atomic Audit: The Costs and 
Consequences of U.S.  Nuclear Weapons Since 1940, Stephen I. 
Schwarz, ed. (Washington: Brookings Institution Press, 1998), pp. 
33-103. 

19  Robert S. Norris, Steven M. Kosiak, and Stephen I. Schwarz, 
Deploying The Bomb, in Atomic Audit: The Costs and 
Consequences of U.S.  Nuclear Weapons Since 1940, Stephen I. 
Schwarz, ed. (Washington: Brookings Institution Press, 1998), pp. 
105-195. 
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communications system.20 A cheaper way to overcome the 

possibility of decapitation is to disperse and delegate the authority 

and ability to use nuclear weapons in advance. This, however, 

increases the likelihood of unauthorised nuclear use. 

 

The nuclear armed unit raises command and control issues of its 

own; it needs to be appropriately trained, and have weapons 

systems that are serviceable, reliable, and survivable.21 Nuclear 

units assigned responsibility for assembling, maintaining, 

transporting, or storing nuclear weapons, their components and 

related equipment need to have adequate knowledge of the unique 

characteristics of nuclear weapons, and the safety and control 

features associated with these weapons. They need appropriate 

training and inspection to determine they are able to perform their 

assigned mission. Along with their specific technical skills, the 

individual members of the unit also need to be evaluated for their 

reliability, and their qualifications to have custody of, control 

access to, or have access to nuclear weapons. These Personnel 

Reliability Programs involve investigative and administrative 

checks of military personnel – between 1975 and 1990 the US 

disqualified annually between 3-5% of the military personnel it 

had previously cleared for working with nuclear weapons on the 

grounds of drug or alcohol problems, conviction for a serious 

crime, negligence, unreliability or aberrant behaviour, poor 

attitude, and behaviour suggesting problems with due law and 

authority, etc.22   

 

 
20  Bruce G. Blair, John E. Pike, and Stephen I, Schwartz, Targeting 

and Controlling the Bomb, in Atomic Audit: The Costs and 
Consequences of U.S.  Nuclear Weapons Since 1940, Stephen I. 
Schwarz, ed. (Washington: Brookings Institution Press, 1998), pp. 
197-325.   

21  Thomas B. Cochran, William M. Arkin, Robert S. Norris and Milton 
M. Hoenig, Nuclear Weapons Databook Series Volume I: U.S. 
Nuclear Forces and Capabilities (Cambridge: Ballinger Publishing 
Company, 1984).  

22  Herbert L. Abrams, "Human Reliability and Safety in the Handling of 
Nuclear Weapons", Science and Global Security, Vol. 2, No. 4, 
1991, pp. 325-349. 
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Some requirements for positive control also figure in establishing 

negative control, i.e. in making sure that nuclear weapons are not 

used without authorisation. Negative control involves how nuclear 

weapons are deployed, military procedures associated with them, 

and the design of the weapons and their delivery systems. Among 

the most significant concerns about negative control are possible 

unauthorised access to the weapons and the safety of the weapons 

should there be an accident. More specifically, the weapons 

should be secure against efforts by people to gain unauthorised 

access to them or to detonate them, and the weapons should not 

detonate accidentally because of problems with maintenance, or 

the malfunction of the delivery system, including severe situations 

such as a missile or plane crash.  

 

There are several technical and procedural solutions that have 

been developed to deal with these concerns, including: 

a) combination or coded locks (Permissive Action Links, or 

PALs) which can block unauthorised use of a nuclear 

weapon.23 

b) safety design features of warheads, e.g. one-point-safe designs 

and insensitive high explosive that will reduce the risk of a 

warhead detonating if it catches fire or is otherwise 

damaged.24 

 

The procedural components encompass for example:  

c) physical protection of the weapons (in manufacturing, 

storage, and transport) as well as the codes for unlocking 

nuclear weapons. 

d) the requirement that at every stage in the maintenance, 

deployment, and use of nuclear weapons at least two people 

participate each being capable of detecting incorrect or 

unauthorised procedures (the two-person rule).  

 
23  Peter Stein and Peter Feaver, Assuring Control of Nuclear 

Weapons, CSIA Occasional Paper No. 2, Center for Science and 
International Affairs, Harvard University, 1987.  

24  Sidney Drell and Bob Peurifoy, "Technical Issues of A Nuclear Test 
Ban", Annual Review of Nuclear and Particle Science, vol. 44, 
1994, pp. 285-327.    
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It is obvious that the exercise of positive and negative control is 

inextricably linked to available technological, financial, 

administrative and human resources. But there are also limits set 

by how nuclear policy makers envisage using their nuclear 

weapons. Their ambitions and fears constrain the kind of 

command and control system they pursue and how they seek to 

manage it. For instance, there are specific features associated with 

a command and control system where strategic importance is 

attached to using the weapons as political signals in a crisis, as 

opposed to one where part of the arsenal is for prompt use perhaps 

on a conventional battlefield or in an effort to decimate an 

adversary's nuclear forces, or where the weapons are seen as 

instruments of devastating retribution against the cities and 

citizens of another country.25  

 

South Asia And The Bomb 

In the wake of their nuclear tests, India and Pakistan have begun 

to create command and control systems for their respective 

arsenals. The processes for doing this, and the structures that have 

begun to emerge reflect the larger, and more enduring, 

characteristics of nuclear policy making in the respective 

countries.  

 

From the earlier general discussion of such systems, it is possible 

to identify at least five important constraints that may be of 

significance in the effort by leaders in India and Pakistan's to 

make sure they can use their nuclear weapons when their leaders 

want while ensuring the weapons remain safe in the meantime. 

First, there are the pressures created by the limited numbers of 

weapons that are available and the characteristics of the delivery 

systems. Second, there are specific problems of early warning 

created by geography and technology in South Asia. Third, there 

 
25  Bruce Blair and Henry Kendall, "Accidental Nuclear War", Scientific 

American, vol. 263, No. 6, December 1990, pp. 53-58; and Bruce 
G. Blair, Global Zero Alert for Nuclear Forces, Brookings 
Occasional Papers (Washington: The Brooking Institution, 1995). 
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are issues stemming from a perceived need to be prepared to use 

nuclear weapons in a conflict and the kinds of military scenarios 

that are deemed plausible in South Asia. Fourth, ensuring proper 

safeguarding of the weapons raises important technical and 

institutional questions. And finally, there is the safety of the 

weapons and delivery systems that India and Pakistan may be 

capable of fielding.  

 

These constraints are it turns out very severe and may, in fact, 

mean that there can be no feasible way, especially in a crisis, to 

exercise nuclear command and control in South Asia  without 

grave risk of failure. The consequences could include possible 

accidental nuclear war or nuclear weapons accidents. 

 

Nuclear Command and Control In India 

The creation of a formal command and control structure following 

the 1998 nuclear tests has apparently been a slow and troubled 

process.26 Lacking a single dominant institution like the Pakistan 

Army to shape the process, India's efforts in this direction have 

been shaped by political, bureaucratic and military rivalries.  

 

In November 1998, India set up a National Security Council 

(NSC); it is headed by the Prime Minister and includes the 

ministers for defence, home, external affairs and finance, as well 

as the deputy chairman of the Planning Commission. Within the 

NSC, there is a Strategic Policy Group of civil service and 

military officers, which includes the cabinet secretary, the three 

service chiefs, the secretaries for the foreign, home, defence and 

finance ministries, the secretary for defence production, the 

secretary of the Department of Atomic Energy, and for Space, the 

secretary for revenue, the Governor of the Reserve bank of India, 

the Director (the Intelligence Bureau - responsible for domestic 

 
26  For a history of India's nuclear weapons programs see George 

Perkovich, India's Nuclear Bomb (Berkeley: University of California 
Press, 1999); on command and control see P. R. Chari, "India's 
Nuclear Doctrine: Confused Ambitions", The Nonproliferation 
Review, Fall-Winter 2000, pp. 123-135. 
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intelligence), the secretary of the Research and Analysis Wing 

(the external intelligence agency), the scientific advisor to the 

defence minister, and the Chairman of the previously moribund 

Joint Intelligence Committee (JIC).27 The Principal Secretary to 

the Prime Minister was also given the new post of National 

Security Adviser, while JIC was made the NSC secretariat. The 

Strategic Policy Group was charged with a strategic defence 

review from which a detailed nuclear command and control 

system was to emerge. The third part of the NSC was a National 

Security Advisory Board (NSAB). 

 

In May 2001, following a year long study by a group of 

government ministers on India's national security system a post of 

Chief of Defence Staff was established, with responsibilities to 

include command of nuclear weapons.28 The report also 

recommended that the Army, Navy and Air Force chiefs be asked 

to draw up a blueprint for the operational command and control of 

nuclear forces.29 There have been major disagreements among the 

services as to who should be Chief of Defence Staff, and which 

service should have responsibility for the nuclear weapons.30   

 

In the immediate aftermath of the nuclear tests, a few signs did 

emerge of the thinking about a command and control system.31 

The system was envisaged to include a command post designed to 

withstand a direct nuclear strike, with the authority to order use of 

nuclear weapons conveyed by separate coded messages sent over 

independent communication systems, with all the messages 

required for authorisation. The physical control over the nuclear 

weapons was to be divided with the nuclear warhead stored 

 
27  "PM approves formation of National Security Council", The Hindu, 

29 November 1998. 
28  Manoj Joshi, "Rocky Road Ahead for India's first-ever CDS", The 

Times of India, 18 May 2001. 
29  "Government Asks Military to Draw up Blueprint For Control of N-

forces", The Hindustan Times, 4 March 2001.  
30  Rahul Bedi, "Power Struggle Over Indian Chief", Jane's Defence 

Weekly, 7 March 2001.  
31  Raj Chengappa, "Worrying Over Broken Arrows', India Today, 13 

July 1998. 
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separately and under a separate organisation from the military unit 

in charge of the delivery system.  

 

Nuclear Command and Control in Pakistan 

Pakistan's nuclear weapons program was formally launched in 

early 1972 and gained added priority after India's first nuclear test 

in May 1974. The 1977 coup by General Zia ul Haq and the 

subsequent decade of military government, which was in turn 

followed by a decade of weak elected governments that abdicated 

national security policy to the military, have ensured that the 

armed forces and in particular the army have authority over the 

nuclear weapons program.  

 

After its 1998 nuclear tests ordered by Prime Minister Nawaz 

Sharif, Pakistan began to announce some of the structure of its 

high level nuclear decision making: "The final authority to use 

nuclear weapons will remain with the prime minister, but the 

CJCSC (Chairman of the Joint Chiefs of Staff Committee) will be 

the strategic commander of the nuclear force."32 The first person 

to hold this responsibility was General Pervez Musharraf, who 

staged a military coup in October 1999 overthrowing Nawaz 

Sharif.   

 

Pakistan has announced the top tier of its nuclear command 

system. The National Command Authority (NCA) was established 

in February 2000, and given responsibility for formulating policy 

and exercising control over the development and employment of 

Pakistan's strategic nuclear forces and associated organisations.33  

 

The NCA has three components: an Employment Control 

Committee, a Development Control Committee and the Strategic 

Plans Division. The Employment Control Committee will be 

chaired by the head of the government and include the ministers 

of foreign affairs, defence and interior, the chairman of the joint 

chiefs of staff committee(CJCSC), the military service chiefs, the 

 
32  "General Musharraf Made Acting CJCSC", The News, 10 April 1999 
33  "National Command Authority Formed", Dawn, 3 February 2000 
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director-general of Strategic Plans Division (secretary) and 

technical advisers. This committee presumably will be charged 

with making nuclear weapons policy, including the decision to 

use nuclear weapons.  

 

The second part of the NCA, the Development Control 

Committee, will manage the nuclear weapons complex and the 

development of nuclear weapons systems. It has the same military 

and technical members as the Employment Committee but lacks 

the cabinet ministers that represent the other parts of government. 

The Development Control Committee is chaired by the head of 

the government and includes the Chairman of the Joint Chiefs of 

Staff Committee (as deputy chairman of the Committee), the 

military service chiefs, the director-general of the Strategic Plans 

Division and representatives of the weapons research, 

development and production organisations. These organisations 

include the A.Q. Khan Research Laboratory (Kahuta), the 

National Development Complex, and the Pakistan Atomic Energy 

Commission.34 It also includes the newly created National 

Engineering and Scientific Commission, headed by Samar 

Mubarikmand (who was formerly the head of technical 

development at the Pakistan Atomic Energy Commission and led 

the team that conducted the nuclear weapons tests).35   

 

The third arm of the NCA is the Strategic Plans Division. It was 

established in the Joint Services Headquarters under the CJCSC 

and is headed by a senior army officer. This Division will act as 

the secretariat for the NCA and has responsibility for planning 

and co-ordination, and in particular for establishing the lower tiers 

of the command and control system and its physical 

infrastructure.  

 

 
34  Shakil Sheikh, "Strategic Organisations Put under NCA Control", 

The News, 28 November 2000 
35  "Mubarakmand to Chair NESCOM", Nucleonics Week, 25 January 

2001 
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The Nuclear Arsenal 

The size and composition of a nuclear arsenal constrains a 

command and control system. Soon after the 1998 nuclear tests, 

Prime Minister Vajpayee said "India does not intend to build a 

large arsenal or create an elaborate command and control system 

like the other nuclear weapon powers".36 He did not elaborate on 

what India did intend. Pakistan has maintained it seeks only a 

"minimum credible deterrence" capability but has refused to 

specify what that means. It is however clear that Pakistan sees this 

"minimum" in relative terms and has tied it to India's arsenal. In 

what many have seen as a quasi-formal Pakistani nuclear doctrine, 

a former diplomat who served as both foreign secretary and 

foreign minister, a retired Air Marshal, and a diplomat who has 

gone on to become Foreign Minister jointly argued "the minimum 

cannot be defined in static numbers. In the absence of an 

agreement on mutual restraints, the size of Pakistan's arsenal and 

its deployment pattern have to be adjusted to ward off dangers of 

pre-emption and interception. Only then can deterrence remain 

efficacious."37 

 

Assessments for how large an Indian nuclear arsenal might 

become are sparse and varied. There have been suggestions that 

India need plan only for two to three dozen nuclear warheads at 

least for the next 10-15 years.38 Others are more hawkish. A 

leading Indian nuclear hawk, K. Subrahmanyam, has suggested "a 

modest arsenal of 150 weapons... distributed over aircraft, mobile 

missiles and sea-based assets."39 Incidentally, this is much larger than 

the 60 warhead arsenal he had advocated in the early 1990s. Others 

are even more hawkish, with suggestions that India eventually (by 

2030) needs over 300 nuclear warheads, including more than 50 

 
36  Raj Chengappa, "Worrying Over Broken Arrows", India Today, 13 

July 1998. 
37  Agha Shahi, Zulfiqar Ali Khan and Abdul Sattar, "Securing Nuclear 

Peace", The News, 5 October 1999. 
38  Jasjit Singh, "A Nuclear Strategy for India", in Nuclear India, ed. 

Jasjit Singh (Delhi, Knowledge World, 1998), pp. 306-324.  
39  K. Subrahmanyam, "A Credible Deterrent", The Times of India, 4 

October 1999.  
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thermonuclear weapons with yields over one hundred times larger 

than those of the bombs at Hiroshima and Nagasaki.40  

 

At present such nuclear ambitions for India are limited by the size 

and nature of nuclear weapons capability that it has developed. 

Independent estimates suggest by the beginning of 2000 India may 

have accumulated enough weapon-grade plutonium for between 50 

and 100 nuclear weapons.41 Indian nuclear weapons designers have 

claimed that they tested a thermonuclear weapon or hydrogen bomb 

on 11 May 1998, and this had a yield of over 40 kilotons which could 

be increased up to a maximum design yield of 200 kilotons (i.e. 

about a tenth of what is desired by the thermonuclear hawks).42 

Independent experts have challenged the official yield of the 

hydrogen bomb test and suggest it may have been perhaps half of 

what was claimed.43 It is worth noting that this analysis also 

challenged the official Pakistani claims of six nuclear tests (five on 

28 May and one on 30 May, 1998) and suggested the total yields 

may also have been significantly smaller (10-15 kilotons instead of 

30-35 kilotons for May 28, and 2-8 kilotons rather than 15-18 

kilotons on 30 May).44         

 
40  Bharat Karnad, "A Thermonuclear Deterrent", in India's  Nuclear 

Deterrent: Pokhran II and Beyond, ed. Amitabh Mattoo (Delhi, Har-
Anand, 1999), pp. 108-149.  

41  David Albright, "India's and Pakistan's Fissile Material and Nuclear 
Weapons Inventories - end of 1999", Institute for Science and 
International Security, http://www.isis-online.org.  

42  T. S. Subramanian, "Technological, Scientific Success", Frontline, 
23 May - 5 June 1998. 

43  Brian Barker, Michael Clark, Peter Davis, Mark Fisk, Michael 
Hedlin, Hans Isrealsson, Vitaly Khalturin, Won-Young Kim, Keith 
McLaughlin, Charles Maede, John Murphy, Robert North, John 
Orcutt, Chris Powell, Paul G. Richards, Richard Stead, Jeffry 
Stevens, Frank Vernon, Terry Wallace, "Monitoring Nuclear Tests", 
Science, Vol. 281, 25 September 1998, pp. 1967-1968; see also 
Raj Chengappa, "Is India's H-bomb A Dud?", India Today, 12 
October 1998; William Broad, "Experts Greet India's H-bomb with 
Suspicion", The New York Times, 19 May  1998; Mark Hibbs, "India 
Exaggerated Test Yields", Nucleonics Week, 10 June, 1999.  

44  Brian Barker, Michael Clark, Peter Davis, Mark Fisk, Michael 
Hedlin, Hans Isrealsson, Vitaly Khalturin, Won-Young Kim, Keith 
McLaughlin, Charles Maede, John Murphy, Robert North, John 
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There has been less public debate about the possible size and 

composition of Pakistan's nuclear arsenal. Soon after its tests, 

Samar Mubarikmand, the PAEC scientist who led of the team that 

conducted the tests, proposed that an arsenal of 60 to 70 nuclear 

weapons should be sufficient.45 An independent estimate suggests 

Pakistan may have produced enough highly enriched uranium for 

between 30 and 50 weapons by early 2000.46 While continuing to 

produce highly enriched uranium, Pakistan has also begun to 

operate a nuclear reactor for producing plutonium for nuclear 

weapons – although it is not believed to have tested a plutonium 

based design in 1998. Pakistan did not claim to have tested a 

thermonuclear weapons or device in its May 1998 tests. However, 

Mubarikmand has claimed that Pakistani scientists can produce 

thermonuclear weapons: "Technically we can definitely make it 

but it will require a mandate and needs more funds for carrying 

out test firing of thermonuclear device."47 

 

India and Pakistan for the moment may have their nuclear forces 

configured as disassembled warheads in storage and have 

earmarked specific nuclear-capable aircraft to deliver them. But 

the arsenals are unlikely to remain in this form. India and Pakistan 

sought to develop a long range ballistic missile capability 

throughout the 1990s. They have both conducted a few tests of 

land-based mobile ballistic missiles with ranges of between one 

and two thousand kilometres (India has the Agni-II missile and 

Pakistan its Ghauri and Shaheen missiles). India has also tested 

Prithvi, a short-range ballistic missile with a range of 150-250 

kilometres that it claims can carry a nuclear warhead.  

 
Orcutt, Chris Powell, Paul G. Richards, Richard Stead, Jeffry 
Stevens, Frank Vernon, Terry Wallace, "Monitoring Nuclear Tests", 
Science, Vol. 281, 25 September 1998, pp. 1967-1968. 

45  M. Ziauddin and Faraz Hashmi, "Dr. Samar calls for Setting Up 
Command and Control Structure", Dawn, 3 June 1998. 

46  David Albright, "India's and Pakistan's Fissile Material and Nuclear 
Weapons Inventories - end of 1999", Institute for Science and 
International Security, http://www.isis-online.org. 

47  Sohail Iqbal, "Hydrogen Bomb Test Awaits Govt. Signal",  The 
News, 1 June 1998. 
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One indication of the planned shape of India's arsenal came in 

August 1999, when the National Security Advisory Board of the 

NSC released a draft nuclear doctrine. This called for a strategic 

triad characterised by nuclear weapons on aircraft, mobile land-

based missiles, and at sea, with an emphasis on multiple 

redundancy, mobility, dispersion and deception, and able to make 

the transition from peacetime deployment to a war footing "in the 

shortest possible time".48 One of the authors of the draft doctrine 

has identified possible sea-based forces as comprising nuclear 

powered submarines equipped with nuclear armed sea-launched 

cruise missiles.49  

 

India has sought help with its military technologies in this respect. 

It has pursued improved ballistic missile guidance from Russia, its 

traditional supplier of weapons and technology.50 India has also 

discussed leasing a Russian nuclear powered submarine while it 

develops its own nuclear submarine – to train its navy in nuclear 

operations, India had an earlier three year lease (1988-1991) of a 

Russian nuclear submarine.51 India has also begun to improve its 

military ties with Israel; there have been Indian purchases of 

hundreds of millions of dollars worth of Israeli weapons systems, 

and visits to Israel (and from Israel) of senior military and other 

government officials – the most recent visits were by the Indian 

Chief of Naval Staff, Admiral Sushil Kumar, and the Vice-Chief 

of the Indian Air Force, Air Marshal Vinod Patney.52 India has 

 
48  Draft Report of National Security Advisory Board on Indian Nuclear 

Doctrine, Ministry of External Affairs Website, 
www.meadev.gov.in/govt/indnucld.htm.  

49  K. Subrahmanyam, "A Credible Deterrent', The Times of India, 4 
October 1999.  
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in Sensor Sale: System Would Improve Accuracy of Indian 
Missiles", Defense News, 26 March 2001.  
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been seeking, among other things, a $500 million deal for Israel's 

Phalcon airborne early warning system.53 

 

While Pakistan is believed to rely on its airforce and will pursue 

its land-based mobile-missiles to deliver its nuclear weapons, its 

navy has followed India's lead in acquiring an interest in a nuclear 

role. The Chief of Naval Staff recently declared that Pakistan 

could keep up with India and put nuclear weapons on its 

submarines.54 Pakistan may seek help from China in its efforts.      

 

If as seems likely, India and Pakistan continue to increase the size 

of their respective arsenals and move to increased reliance on 

mobile missiles and eventually seek to follow the other nuclear 

weapons states in putting nuclear weapons at sea, their problems 

of command and control will grow more complex. There will be 

more military units with nuclear weapons, some of which may 

need in a crisis to be dispersed and remain out of communications 

to become more difficult to detect and so enhance their 

survivability. With a large number of weapons distributed over 

many diverse delivery systems, deployed across large areas and in 

different environments, considerable independent authority over 

the use of the weapons may need to be handed over to  low-level 

commanders. When to disperse forces and lessen direct central 

command authority in a crisis becomes an issue in its own right, 

as does the question of how to ensure central control over the 

weapons will be regained when a crisis is managed successfully.   

 

Early Warning 

How a nuclear command and control system is configured will 

depend in part on the perceived vulnerability of the weapons. A 

vulnerable military-strategic structure will be unable to protect a 

nuclear arsenal that may be embedded within it, for example, by 

not being able to protect the weapons from pre-emptive attack. 

 
53  Kesava Menon, "Israeli Phalcon Sale to India in Trouble", The 
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The United States and Soviet Union were able to deal with this 

fear because of the very large distance between their countries and 

the large size of each country; even then, the fear of surprise 

attack and being overwhelmed led them to put nuclear weapons at 

sea and keep some of their nuclear weapons on "hair-trigger 

alert", ready to launch within minutes. They also built elaborate 

and expensive early warning systems to detect missile launches by 

the other. Geography and technology are no help to India and 

Pakistan in this regard, especially when it comes to early warning.  

 

Pakistan's long narrow geography, paralleling its contiguous 

border with India, makes all of its military facilities and cities 

easily within reach of Indian aircraft and missiles. There are few 

places for Pakistan to hide its nuclear facilities, weapons, or 

delivery systems. India does not face the same problem, with its 

southern tip well over a thousand kilometres from the border with 

Pakistan. Pakistan has also long feared and prepared to counter a 

pre-emptive attack on its nuclear arsenal and facilities.55 These 

date back at least to December 1982 – following the example of 

Israel's destruction of Iraq's Osirak reactor a year earlier – when it 

was reported that India considered plans for an attack on 

Pakistan's Kahuta uranium enrichment facility. (That such plans 

were considered, and rejected, has been confirmed.56) Similar 

fears were expressed by Pakistani officials again just before 

Pakistan's 1998 tests, and the air force was put on alert at both the 

nuclear test site and at Kahuta.57   

 

The limited capacity of early warning systems in South Asia has 

been exposed many times in the past. On 6 April 1998, Pakistan 

conducted the first test flight of its Ghauri intermediate range 

ballistic missile, which it claims has a range of about 1500 

 
55  The Story of the Pakistan Air Force 1988-1998, (Islamabad: 
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SDPI Monograph Series # 18 

25 

kilometres.58 Indian officials reacted with what was described as 

"scepticism bordering on derision".59 One reason they offered was 

that Indian radar had not picked up any evidence of a missile test 

(the test was launched from a site less than a hundred kilometres 

from the Indian border).60 The US government noted simply "Our 

information indicates that a ballistic test flight did occur today."61 

 

Pakistan has had its failures too. One dramatic instance came in 

August 1998, when the US attacked targets in Afghanistan with 

cruise missiles fired from ships in the Arabian Sea. US fears that 

Pakistan would detect the missiles and misinterpret the signals as 

a sign that it was being attacked, perhaps even by India, led to US 

Deputy Chairman of the Joint Chiefs of Staff General Joseph 

Ralston being sent to Pakistan at the time of the attack to provide 

reassurance. There was apparently no need; the missiles were 

reportedly undetected by Pakistani radar as they flew for over 

1000 km across the country.62  

 

A more recurring failure is suggested by incidents involving 

military aircraft. There have been numerous instances of 

violations of Pakistani airspace by Indian planes and vice versa – 

this is despite their 1991 Prevention of Air Space Violations 

Treaty. Some violations offer dramatic testimony to problems 

with early warning and interception. In May 1997, an Indian 

airforce MiG-25 crossed the border into Pakistan, broke the sound 

barrier close enough to Islamabad to shake office windows before 

returning to India.63 The Pakistan airforce claimed to have tracked 

the intruder but even though a scramble was ordered at airbases in 
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the area, interception aircraft were unable to reach the Indian 

plane before it crossed back into India. 64 

      

Other encounters have ended tragically. In August 1999, Indian 

jets shot down an Pakistani Atlantique reconnaissance plane over 

the Rann of Kutch killing all sixteen crew member.65 India 

sources reported that the plane had been in India airspace for 

eighteen minutes, crossing back and forth across the border 

several times before it was shot down.66 Pakistan claimed the 

plane was in fact flying over its air space when it was fired upon 

without warning and sought compensation from India through 

proceedings at the International Court of Justice, at the Hague.67   

 

These examples illustrate how fraught the problems of early 

warning are for India and Pakistan. The nature of the border and 

the pattern of deployment of armed forces close to it, which 

include frontline strike aircraft, make any significant early 

warning effectively impossible, especially for Pakistan. The 

problem will be worsened by the presence of ballistic missiles 

with ranges of over a thousand kilometres that put major cities, 

including the respective capital cities and business cities, within a 

few minutes flight time. These weapons systems and deployments 

ensure that policy makers in either country have in effect no time 

to think. With geography and technology combining to render any 

solution seemingly impossible, Pakistan may feel it should remain 

prepared to disperse its nuclear forces early in every crisis rather 

than risk losing them. But there are other graver risks that would 

follow.  
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The Course of War  

The demands on a command and control system that it be 

appropriate in war-time require looking especially at how war 

may begin in South Asia. There are many scenarios of how a 

crisis may develop and escalate into war, perhaps without 

deliberate intent on either the part of India or Pakistan.68 Most if 

not all hinge on Kashmir and the possibility that India may 

respond to Pakistani action in Kashmir by escalating the conflict 

and moving it to another area, namely by sending its conventional 

military forces across the southern desert or central plains into 

Pakistan.  

 

India has much larger conventional military forces, and it is 

widely believed they would eventually overwhelm those of 

Pakistan. Pakistani civilian and military leaders have repeatedly 

argued that the conventional forces imbalance is in fact a prime 

reason for Pakistan's nuclear weapons in the first place.69 Taking 

such claims seriously suggests Pakistan may choose to follow the 

US and NATO strategy in Europe of having three phases of 

nuclear weapons use. This consisted of a conventional non-

nuclear war plan, where nuclear threats are issued once NATO 

forces were unable to contain a Soviet attack, to be followed by 

the planned use of nuclear weapons on the battlefield, and finally 

if the Soviets responded with nuclear forces there was the plan to 

use strategic nuclear weapons.  

 

Israel apparently had a similar strategy when it prepared to use its 

nuclear weapons during the 1973 war. According to one 
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description: "Israeli forces on the Golan Heights were retreating 

in the face of a massive Syrian tank assault. At 10 p.m. on Oct. 

8th, the Israeli Commander on the northern front, Major General 

Yitzhak Hoffi, told his superior: "I am not sure we can hold out 

much longer." After midnight, Defence Minister Moshe Dayan 

solemnly warned Premier Golda Meir: ‘This is the end of the third 

temple.’ Mrs. Meir thereupon gave Dayan permission to activate 

Israel's Doomsday weapons. As each bomb was assembled, it was 

rushed off to waiting airforce units. Before any triggers were set, 

however, the battle on both fronts turned in Israel's favour".70 A 

slightly different description of these events suggests: "the nuclear 

missile launches at Hirbat Zachariah, as many as were ready, 

would be made operational, along with eight specially marked F-

4s that were on twenty-four alert at Tel-Nof, the air force base".71 

 

Pakistan may follow Israel's policy in another way. It has been 

suggested Israeli strategy during the crisis when it called a nuclear 

alert and began arming its nuclear arsenal was aimed substantially 

"to blackmail Washington into a major policy change...to begin an 

immediate and massive resupply of the Israeli military".72 

Pakistan may seek to use the threat of nuclear weapons use as a 

way to incite intervention to terminate the war before it lost more 

ground. This could be done simply by moving some nuclear 

armed missiles into the open for US satellites to be able to detect 

them. Failing appropriate intervention, it is imaginable that 

Pakistan would consider the battlefield use of nuclear weapons, 

against advancing Indian tanks for instance, as a way to signal its 

desperation.  
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Indian military exercises in May 2001 gave every indication that 

India anticipates Pakistan doing just this.73 The Poorna Vijay 

(Complete Victory) exercises were aimed at testing equipment, 

troops and manoeuvres in a situation where nuclear weapons were 

used against them, with an Indian official confirming that "Drills 

and procedures to meet the challenges of a nuclear, chemical or 

biological strike are also being practised''.74 Among the options 

worked through were a Pakistani nuclear attack on a bridgehead 

or bridge, armoured forces and troops.75  

 

However, the exercises went further and suggest a more 

aggressive strategy aimed at putting pressure on, or perhaps even 

overwhelming, Pakistan's nuclear capability. The Indian Airforce 

sought to "test its operational efficacy while underscoring the 

importance of advanced interception and detection methods in the 

wake of potential nuclear strikes from adversaries."76 The army 

aimed to rehearse "deep armoured thrusts".77 These were to be 

combined with attacks by "deep penetration strike aircraft" and 

helicopter borne special forces operations.78 Anticipating such 

attempts to intercept Pakistani aircraft carrying nuclear weapons 

and perhaps to destroy or degrade Pakistan's nuclear weapons 

storage sites and delivery systems in the early stages of a conflict 

would create important constraints on the kind of nuclear 

command and control system Pakistani military planners will seek 

to establish and maintain.  
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There is an added danger. Offensive military operations of the 

kind that seem to have been rehearsed in Poorna Vijay may go 

beyond what had been anticipated by leaders on either side. There 

are many instances of military forces in combat going beyond 

what had been ordered by senior military or political leaders; 

where nuclear forces are involved this can lead to what has been 

dubbed inadvertent escalation.79 This can also result from the 

simple difficulty of knowing and controlling everything that is 

happening on a battlefield. The result in either case, and more 

likely still with both processes working, is the possibility of 

unforeseen contact between Indian conventional forces and 

Pakistan's nuclear weapons systems. In such a situation, Indian 

and Pakistani plans could lead to the use of nuclear weapons 

without either side having anticipated such an event.  

 

Should Pakistan use nuclear weapons according to plan or 

inadvertently against Indian armed forces, there is a likelihood that 

Indian forces may fight on regardless, as India practised in the 

Poorna Vijay exercises. This may lead Pakistan to escalate still 

further and attack a military base or even a city. Public pressure 

may also play a role here. Prior to the 1971 India-Pakistan war, it 

was widely believed that Pakistan's armed forces would attack 

India from West Pakistan in order to protect East Pakistan (now 

Bangladesh), and as former Pakistani Cabinet Secretary Hasan 

Zaheer has noted "This was the doctrine on which the entire 

defence structure of Pakistan was built and which the people had 

been led to believe for the last twenty-five years."80 This played 

itself out when it came to war; Zaheer notes that Pakistan's 

President Yahya Khan "confessed later when confronted with 

defeat, the army could not have lived down the ignominy of losing 

East Pakistan without an all-out war with India."81 Official and 

public expectations of the future course of war with India are now 
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increasingly being shaped by Pakistan's nuclear weapons capability. 

If the past is any guide, this may lead to tragedy.     

 

As part of its draft nuclear doctrine, India has announced a policy 

of no first use of nuclear weapons. This implies that once attacked 

with nuclear weapons, India would then retaliate with nuclear 

weapons. However, India may do more than use nuclear weapons 

in retaliation. In remarks clearly addressed at Pakistan, Prime 

Minister Vajpayee has said "If they [Pakistan] think we will wait 

for them to drop a bomb and face destruction, they are 

mistaken."82 Although as military planners have become more 

directly involved in nuclear policy making they have begun to 

advocate a capability for other options; the Indian Air Force has 

argued that it should be equipped to be able to strike first should 

the need arise.83 

 

With the battlefield use of nuclear weapons likely to have only 

limited effect, when it comes to picking targets for nuclear 

weapons in the course of an escalating war there are really only 

two options. One option is to try to destroy military command 

structures and war fighting capabilities, such as air bases, 

transportation hubs, military production facilities etc., and the 

other is to destroy each others cities. In the case of the 

superpowers, it has long been understood that attacking military 

targets may produce results not that different from using nuclear 

weapons against cities.84 This is even more so the case with South 

Asia, where even though the destructive power of the weapons 

may be relatively smaller, nearly all significant military centres 

are either in or located close to cities, many of which have very 

much higher populations and population densities.  
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A mutual attack on each other's cities by India and Pakistan would 

cause immense loss of life, human suffering and social 

dislocation. The consequences of the destruction of the fragile 

social and physical networks that make daily life possible in large 

South Asia cities, the loss of electricity, water, hospitals, 

transportation and other services would be enormous. The results 

are thus hard to describe or quantify in any realistic way.  

 

However, it is possible to make a simple preliminary estimate of 

the casualties from nuclear attacks on cities in India and Pakistan 

by using the historical record of the atomic bombing of 

Hiroshima. This suggests there could be several million deaths 

and injuries [Table 1].85  

 
Table 1: Estimated nuclear casualties for each of 10 large 

Indian and Pakistani cities  

 
City Name Total Population within 5 

kilometres of Ground Zero 
Killed Severely 

Injured 
Slightly 
Injured 

India 

Bangalore 3,078,000 315,000 175,000 411,000 

Bombay 3,143,000 478,000 229,000 477,000 
Calcutta 3,520,000 357,000 198,000 466,000 

Madras 3,253,000 364,000 196,000 449,000 

New Delhi 1,639,000 177,000 94,000 218,000 

Pakistan 

Faisalabad 2,376,000 336,000 174,000 374,000 
Islamabad 799,000 154,000 67,000 130,000 

Karachi 1,962,000 240,000 127,000 283,000 

Lahore 2,682,000 258,000 150,000 354,000 
Rawalpindi 1,590,000 184,000 97,000 221,000 

Table I: Estimated dead, severely injured and slightly injured 

persons after a nuclear attack on each of ten large South Asian 

cities. The figures are rounded to the nearest 1000. 

 

It should be appreciated that this estimate of almost three million 

deaths and an additional 1.5 million severely injured from nuclear 
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attacks on cities in India and Pakistan reflects only the immediate 

casualties.  

 

Safeguarding The Bomb  

The capability to devastate cities and kills millions at will is the 

goal of the nuclear arsenals and command and control systems 

now being pursued  by the governments of both India and 

Pakistan. Until it can be eliminated, preventing unauthorised 

access to and use of such capability poses major problems. 

Pakistan's concerns of interception and pre-emption severely 

degrading if not destroying its nuclear arsenal in the course of an 

Indian surprise attack, or over time in a sustained conventional 

armed conflict, pose the more acute challenge.   

 

Pakistan's situation is somewhat reminiscent of that faced by US 

military planners in Europe in the late 1950s and early 1960s who 

saw themselves confronting overwhelming Soviet conventional 

forces. To protect their nuclear forces against being destroyed in a 

surprise attack they placed them on heightened alert. This 

required that nuclear bombs and warheads were to be loaded on 

planes and missiles and kept ready for launch within minutes. 

This option had been made possible by the development of 

"sealed pit" weapons, in which a key component no longer needed 

to be manually or mechanically inserted into the centre of the 

bomb at the last moment – earlier weapons had been kept 

disassembled and were only put together as when considered 

necessary. The pressure for keeping some US nuclear forces in 

Europe on hair trigger alert raised concerns about access to these 

weapons by US allies, who were then being trained to operate 

them; including instances of non-US aircraft loaded with armed 

US nuclear weapons waiting on airstrips, ready to take off. These 

problems led to the development of coded arming switches to 

limit access and possible use of nuclear weapons only to those 
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with the requisite authorisation (i.e. the codes), which have 

evolved into modern Permissive Action Links.86       

 

PALs are electronic switches that serve to protect a nuclear 

weapon against all kinds of unauthorised use, and are meant to be 

effective even when the weapon is assembled, armed and mated to 

its delivery system and ready for use. They have to be built into 

the weapon in such a way that it is not accessible for tampering 

and cannot be bypassed; there are a variety of technical 

approaches to this, although for obvious reasons the details are 

secret.87 Recent PALs use a set of multiple, six digit or twelve 

digit codes with a limited try capability. Since these are electronic 

locks, the limited try capability stops any effort to keep trying 

codes until the correct one is determined.88         

 

Other nuclear weapon states have also sought to introduce similar 

controls against unauthorised use of their nuclear weapons. The 

US is believed to have helped Britain, France and even the Soviet 

Union with permissive action links and nuclear warhead safety.89 

The Soviet Union seemed to have been sceptical about relying on 

the technical effectiveness of coded locks for its nuclear weapons, 

especially bombs to be used by aircraft. It chose to store its bombs 

in depots a kilometre or two from the airbases with its strategic 

bombers and placed the depots under the custody of special troops 
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commanded by the senior general staff.90 The nuclear weapons 

were kept away from the bombers during normal operations, and 

bombers were not regularly armed and placed on strip-alert, i.e. 

ready to take off within minutes. There were additional safety 

measures for when the bombers were armed and in flight, 

including special on-board navigation equipment to assure the 

aircraft's flight pattern conformed to pre-planned operations 

before allowing  the bomb could be released.  

 

China was alone among the nuclear weapon states for not having 

PALs for its nuclear weapons.91 However, a recent unpublished 

memoir by a US scientist with access to China's nuclear weapons 

scientists claims that in 1990 China apparently sought US help 

with PALs and indicated a willingness to receive even old PAL 

technology as a way to help make its nuclear weapons more 

secure – when US help was not forthcoming, China turned to 

Russia for help.92   

 

In their turn, both India and Pakistan have hinted about their need 

for PAL systems. It has been reported that "India... has tried, so 

far unsuccessfully, to acquire missile safeguards technology from 

Russia to allay the concerns of Indian political officials that 

weaponization of missiles could erode tight central control over 

their use."93 Pakistan, for its part, has sought help from the US 

suggesting that "precautions against accidental or unauthorised 

launch of nuclear weapons are obviously imperative... Co-
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operation of more experienced states should be solicited."94 Other 

former senior officials are more direct, they highlight the risk of 

accidental or unauthorised use and approvingly cite US authors on 

the need for the US to share command and control information 

with de-facto nuclear weapons states.95 These requests could 

reflect that China, Pakistan's main supplier in recent years of 

military equipment and technology is unable or unwilling to help. 

They may, of course, also be part of the ongoing effort by 

Pakistan to gain greater recognition and acceptance of its new 

nuclear status by the US.    

 

Whether PALs are introduced in to South Asia or not, it is 

important to appreciate that the efficacy of a technical system 

depends on the circumstances in which it is to function and the 

procedures that govern its use. In the case of PALs, there are 

significant political, military and institutional constraints that need 

to be kept in mind. 

 

At first sight, by limiting unauthorised access to nuclear weapons 

PALs may seem as contributing to reducing possible dangers. 

However, the matter is more complex. The prospect of tight, 

assured control over nuclear forces that PALs appear to offer may 

tempt political leaders and military planners to be more forceful in 

using the alert status and deployment of their nuclear forces as 

instruments of diplomacy. This was in fact an early argument for 

PALs; Fred Ikle, described as the "father" of PALs advocated in 

the late 1950s that such devices "could permit substantial gains in 

readiness by replacing more time consuming operational 

safeguards and by making higher alert postures politically 

acceptable."96 Control through technology rather than relying on 
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people is presented as making risks seem less daring and thus 

easier to rationalise.  

 

This temptation may be particularly great in South Asia where 

both India and Pakistan believe that in a crisis the US would use 

spy planes, satellites and electronic signals intelligence to closely 

monitor events, and may be incited into intervening. In the past, 

Pakistan, in particular, has sought to elicit such intervention 

through various kinds of military actions, most notably in the 

Kargil conflict of 1999. It is easy to imagine how in a crisis a 

perceived increase of control may lead to a greater willingness 

among Pakistani policy makers to alert their nuclear forces or 

begin deployment as a signal to the US that they were serious 

about being prepared to use nuclear weapons unless the US 

restrained India in some way. 

 

The nature of the conflict between India and Pakistan may be one 

where nuclear weapons are in the theatre of a conventional 

conflict. In such a situation, it is recognised that PALs "do 

nothing to alleviate the organisational and environmental 

pressures to decentralise and delegate control of most theatre 

nuclear weapons... if weapons were sent into battle while political 

authorities retained control of the codes needed to unlock them, 

there could be no guarantee, not even a likelihood, that all of the 

codes could be matched with their respective weapons in the 

confusion of a conventional (war)... The political command, or 

any centralised depository of the codes, could be attacked, thereby 

paralysing the military's ability to strike back. Practically 

speaking, a strong pressure exists to release any needed codes at 

the same time that the weapons are dispersed from their storage 

sites".97 In short, in the circumstances that are likely to prevail in 

the case of Pakistan, its compulsions to protect its nuclear 

weapons by dispersing them and to keep them usable could 

require loosening central authority to such an extent that PALs 

would be effectively neutralised as a crisis threatened to turn into 
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war. In the words of Pervez Hoodbhoy, a leading Pakistani 

scientist and peace activist, it could be a brigadier who decides 

whether to start a nuclear war in South Asia.  

 

For PALs to serve as an effective technology of negative control, 

limiting normal access to nuclear weapons during peacetime, it is 

the day to day procedures of the military as an institution that 

become important. It is not just that the weapons themselves need 

to be properly protected, PALs are only effective if the codes for 

the locks are also kept secure. If anyone can have access to the 

codes then PALs offer little if any restraint as command and 

control devices. That this problem is real even where there are 

decades of experience is evident from the incident in December 

1994 when the unlock codes for US strategic forces were 

reportedly compromised aboard a US Strategic Command 

airborne command centre.98   

 

There are many examples of institutional failure caused by poor 

planning and procedures on the part of the armed forces, as with 

other institutions, in India and Pakistan. A useful set of examples 

to consider is the way that the respective armies have dealt with 

peacetime storage of their conventional ammunition and look for 

problems with planning and procedures associated with this.  

 

In March 1988, there was an accidental fire at India's Central 

Ordnance Depot (claimed to be the largest in Asia), located at the 

Jabalpur ordnance factory and ammunition depot, which led to the 

ammunition stored in underground bunkers exploding over a 

period of several days and required the evacuation of nearby 

villages, and the closure of the airport 45 kilometres away.99 The 

disaster, involving the destruction of munitions reportedly worth 

hundreds of millions of dollars, was attributed to "negligence" on 
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the part of the commandant by both the workers in the Depot and 

the local member of the state parliament.100  

 

Despite warnings about the hazards at other Indian arms depots, 

the next decade saw further disasters.101 In 1998, there was a fire 

at the magazine and ammunition store of the Proof and 

Experimental Establishment Centre near Balasore.102 This facility 

is closely tied to the missile test grounds at the Interim Test 

Range, Chandipur, and few details were released of the accident. 

In April 2000, around 12,000 tonnes of ammunition, including 

surface-to-air missiles, anti-tank guided missiles, tank and 

artillery shells, were destroyed by a fire at the Bharatpur field 

ammunition depot – this amounted to 30 to 40 per cent of the 

operational reserves of the India's Southern Army Command.103 A 

smaller subsequent fire at a storage site near Pathankot destroyed 

400 tons of ammunition; Major General Himmat Singh Gill 

claimed that at the site residential development habitation had 

begun to cross the mandatory one kilometre exclusion zone 

around arms depots, compromising the security of the facility and 

putting people at risk.104 Another fire in May 2001, at the 

Suratgarh depot in Rajasthan which serves as the Indian Army's 

forward ammunition stores, consumed 8,000 tons of tank and 

artillery ammunition.105 The explanation that was offered by Vice 

Chief of Army Staff was that it was a "pure accident", an "act of 
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God".106 Other military officials privately described it as a result 

of "a crisis of casualness".107  

 

India is not alone in having a disaster involving a major weapons 

storage facility. On 10 April 1988, the Ojhri ammunition depot 

located close to the twin cities of Islamabad and Rawalpindi 

exploded; the official toll was about a hundred people killed and a 

thousand injured.108 Other tallies suggested that between 6000 and 

7000 people were killed and many thousands injured.109 The 

official cause presented to Parliament by the Ministry of Defence 

was that an accidental fire broke out in an ammunition lorry 

which spread to the whole site.110 Prime Minister Mohammad 

Khan Junejo announced that arms depots were to be shifted from 

populated areas.111 Looking back a decade later, a former very 

senior military officer has claimed that the Ojhri accident made 

clear "orders and instructions were grossly violated" and noted 

that despite official claims no lessons had been learned from it 

about the siting of ammunition stores close to major population 

centres or establishing a crisis management system bringing 

together the military services and civilian authorities.112 

 

These disasters highlight the effects of poor planning, lax 

procedures and limited oversight. There have been particular 

concerns voiced in the Pakistan Army Journal about training: 

"The Army personnel and organisations (units, formations, 

institutions) have been overburdened by palpably unrealistic 
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expectations and fruitless activity with the result that nearly all 

aspects of military life including training itself, discipline, 

administration, and morals and morale (both) have suffered."113 

The crisis is traced to a profound mistake: "To consider that, army 

personnel, however disciplined they may be, will behave like 

automatons is absolutely fallacious. Our planners and, with due 

respect, senior commanders have foundered on this account."  

 

Weapons Safety  

The history of US nuclear weapons over the past five decades 

shows how difficult the search for safety has been. A major 

source of problems has been accidents involving aircraft and 

missiles and ships that had some kind of nuclear mission. The 

accidents have often compromised the safety of the nuclear 

weapons they were carrying. It is worth recalling here the 

description cited earlier by General Lee Butler of his experience 

in managing US nuclear weapons, during which he says bombers 

crashed in exercises, human error lead to missiles exploding in 

silos, and submarines carrying nuclear warheads sank because of 

mechanical flaws and human errors. 

 

It is believed that there were at least 230 accidents involving the 

nuclear weapons of the U.S., the Soviet Union, and the U.K. 

between 1950 and 1980.114 Another assessment lists 383 U.S. 

naval nuclear weapons accidents alone.115 An official summary of 

nuclear weapon accidents released by the U.S. Department of 

Defence in 1981 admits to 32 serious accidents between 1950 and 

1980.116 This includes a number of instances where the high 
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explosive in nuclear weapons has burned or detonated and led to 

radioactive contamination of the surroundings.117  Information 

about accidents in the erstwhile Soviet Union is harder to obtain, 

but one source lists over 25 serious nuclear weapon accidents 

there.118 

 

Taking just the official record, there have been many serious 

accidents involving US aircraft carrying nuclear weapons – there 

are nineteen listed as occurring between 1957 and 1968.119 These 

include crashes and fires involving nuclear armed aircraft as well 

as transport aircraft carrying nuclear weapons while they were on 

the ground, aircraft carrying nuclear weapons crashing during 

take-off and catching fire, nuclear weapons falling from aircraft in 

flight, nuclear-armed aircraft crashing, and a nuclear-armed 

aircraft falling off a US aircraft carrier at sea. In a number of these 

accidents, the bombs were lost and never recovered. In some 

instances, the bombs caught fire or the high explosive in them 

exploded and led to radioactive contamination.   

 

There have also been accidents involving missiles. Most notable 

is the 1960 accident involving a US BOMARC nuclear-tipped 

anti-aircraft missile at the McGuire Air Force base in New Jersey 

which suffered an explosion and a fire involving the missile's fuel 

tanks.120 The nuclear warhead was destroyed in the fire, but 

fortunately did not explode. The safety devices built into the 

nuclear warhead worked. The accident came within the first year 

the BOMARC was deployed, after 8 years of development and 

 
117  Sidney Drell and Bob Peurifoy, "Technical Issues of A Nuclear Test 

Ban", Annual Review of Nuclear and Particle Science, vol. 44, 
1994, pp. 285-327.  

118  Shaun Gregory, The Hidden Cost of Deterrence: Nuclear Weapons 
Accidents (London: Brassey’s, 1990). 

119  "U.S. Nuclear Weapons Accidents: Danger in our Midst", The 
Defense Monitor, Vol X, No. 5, 1981, Center for Defense 
Information, http://www.cdi.org/Issues/NukeAccidents/accidents.htm 

120  "U.S. Nuclear Weapons Accidents: Danger in our Midst", The 
Defense Monitor, Vol X, No. 5, 1981, Center for Defense 
Information, 
http://www.cdi.org/Issues/NukeAccidents/accidents.htm.    



SDPI Monograph Series # 18 

43 

testing. The accident happened while the missile was in "ready 

storage condition", which meant it was able to be launched at 

short notice.121 The US Air Force has revealed that in a period of 

four years, between 1975 and 1979, there were 125 accidents at 

their missile sites, and a further ten from March 1979 to 

September 1980.122 

 

India and Pakistan have had limited experience with nuclear 

weapon design and testing and mating their weapons with 

delivery systems, both aircraft and missiles. Their armed forces 

have had even more limited experience with nuclear weapons in 

the field. One military analyst familiar with Pakistan's army 

reports that even more than a decade after the formation (in 1989) 

of a "Composite Missile Regiment" and exercises with nuclear 

missiles, the Pakistani army's "procedures are as yet by no means 

effective."123    

 

At present, fighter aircraft may be the most likely delivery system 

for both India and Pakistan. They may be seen as more reliable 

and more familiar system for the respective armed forces than 

ballistic missiles which are still largely in the development phase 

and have not been integrated into the armed forces in a significant 

way or for any length of time. The evidence suggests both 

airforces have a worrisome accident record despite being the most 

high-tech of the respective armed services and thus having the 

most familiarity with complex military technologies systems at 

high states of alert. 

Indian Military Aircraft Accidents 

India's Comptroller and Auditor General reported in 1997 that 

there had been 187 accidents and 2729 incidents involving Indian 
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Air Force (IAF) aircraft between April 1991 and March 1997, in 

which the IAF lost 147 aircraft and 63 pilots.124 The report 

attributed 41% of the losses to human error and 44% to technical 

defects, and noted: "The IAF attributed the accidents to technical 

defects due to deficient operation/maintenance procedure."125  

 

India's Defence Minister George Fernandes informed Parliament 

in December 1998 that 79 IAF jets [namely, 68 MiG, 6 Jaguar, 4 

Sea Harrier and one Kiran] had crashed since April, 1994 and 

noted that "Most of these accidents are attributed to technical 

defects/human error".126 Responding to another parliamentary 

question, in December 1999, the Defence Minister revealed that a 

Committee on Fighter Aircraft Accidents had been set up and 

submitted its report in September 1997, with recommendations on 

how to reduce the accident rate; in the two years since the report, 

only 55 of the report's 84 recommendations, which involved 

"changes in organisational structure, procedures, training, design, 

technology etc." had been implemented.127  

 

India's MiGs are considered to be a possible nuclear weapons 

delivery system. It is suggested that between 1991-1997, the IAF 

lost 3.99 MiGs per 10,000 flying hours (for comparison, Britain's 

Royal Air Force suffers an overall attrition rate of 0.21 aircraft per 

10,000 flying hours).128 A parliamentary question in March 2000 

on recent accidents involving MiG jets elicited the response that 

there had been 38 MiG crashes during the three years (up to 15 
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Feb. 2000).129 These accidents have included aircraft based close 

to the border with Pakistan; in August 1999, two MiG-21s of the 

Indian Air Force (IAF) crashing soon after take-off from the  

Srinagar air base in Indian Kashmir,130 while in May 2000 a MiG-

21 from an airforce base at Uttarlai in Jaisalmer district in 

Rajasthan crashed.131 There was another MiG accident in August 

2000, and one during the Poorna Vijay military exercise in May 

2001.132 India has also suffered accidents involving its Mirage-

2000s, another possible nuclear weapons delivery system, and 

described as the IAF's "main strike force", losing four out of its 

original 42 planes in accidents since they entered service in 

1985.133  

 

Senior Indian air force officials argue that the high accident rate is 

due a lack of an advanced jet trainer (AJT). However, Air Vice 

Marshal (retired) Narendra Gupta has noted that even with such a 

trainer "It will be a few years before an adequate number of the 

AJT-trained aircrew will percolate to operational units, improving 

the safety and operational capability of the air arm... Meanwhile, 

flight safety is being jeopardised and operational preparedness is 

suffering, as without a proper advanced trainer many combat 

exercises have to be restricted or deleted in the training syllabi."134 

For comparison, Indian airforce pilots receive about half the 

flying time of Western trained pilots.135 Independent analysts 

suggest more systematic failures in budgeting, procurement, 
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134  Narendra Gupta, "The Advanced Jet Trainer", The Hindu, 13 

January 2000.   
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manpower, training and maintenance have combined to create 

"very serious problems."136    

 

Pakistani Military Aircraft Accidents and Dangers 

Data on Pakistan Air Force (PAF) accidents are less easily 

available. According to the Pakistan Institute for Air Defence 

Studies, there were 11 major PAF accidents between January 

1997 and August 1998 in which planes were lost.137 There were at 

least another 7 accidents involving airforce planes by April 2000. 

These included a September 1998 crash between two C-130 

transport planes while on the ground at Chaklala air base, near 

Islamabad.138 These could be the type of planes used to carry 

ballistic missiles or nuclear weapons to storage or deployment 

sites. Pakistan has also lost some of its F-16s in accidents. These 

would likely be the aircraft used for delivering nuclear weapons in 

combat. The accidents have included an incident in December 

1986 in which an F-16 crashed during take-off when it struck a 

wild boar on the runway.139  

 

Accidents involving Pakistani military jets have included crashes 

into heavily populated areas. In July 1998, a jet from PAF's 

Masroor air base crashed into a residential area in Karachi, killing 

six people and injuring at least 25.140 Other accidents have 

involved planes jettisoning fuel tanks over populated areas; in 

May 1997, a Mirage III dropped its fuel tanks on Karachi's 
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District Central, a heavily populated area, causing several deaths 

and property damage.141  

 

In an analysis of these aircraft accidents, Air Marshal (retired) 

Ayaz Ahmad Khan has described the situation as one where "in 

spite of the best efforts of PAF  technicians and engineers, fighter 

aircraft have started falling out of the sky".142 Air Chief Marshal 

Parvaez Mehdi has hinted that part of the problem lies in 

maintenance procedures, observing "we must ensure that those 

who fly the aircraft and those who maintain them follow the laid 

down rules, thus reducing accidents."143 

 

Air Marshal (retired) Ayaz Ahmad Khan has noted one important 

factor at work in determining the possible consequences of 

aircraft accidents: "Many PAF fighter airfields which three 

decades ago were at isolated places away from populated 

localities are now surrounded by thickly populated areas. PAF 

Bases Faisal and Masroor at Karachi, PAF Base Peshawar, PAF 

Base Rafiqui at Shorkot are now in the middle of built-up and 

densely populated areas."144 He cites the example of PAF Base 

Mauripur, near Karachi, which "was at a remote place... [with] 

scant habitations in between Karachi and the Base till the early 

70’s... PAF tried to persuade the civil authorities not to construct 

factories, houses and huts in the approach funnel to the... main 

runway... [but] this area is now densely populated. The wind 

mostly blows from the sea, i.e. from the west and aircraft have to 

take-off and land into the wind... With hundreds daily and 

thousand of flying missions every month the civil population 
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residing on the approach path... is exposed to danger during flight 

emergencies, and forced landings."  

 

The consequences of an accident involving a nuclear armed 

aircraft, in which a bomb is jettisoned or the plane crashes, could 

be severe. The only thing averting a nuclear explosion would be 

the safety features built into the nuclear weapon to prevent it 

detonating on impact with the ground or in the impact and fire 

that would be associated with the plane crash.   

 

Nuclear Weapons Design and Safety   

The United States began to tackle the risks of accidental 

detonation of its nuclear weapons in the mid to late 1950s, once it 

had deployed nuclear weapons which were stored and placed on 

aircraft fully assembled. In simple nuclear weapons, a set of 

detonators are arranged uniformly around a shell of high 

explosive and set off simultaneously so as to detonate this shell, 

creating a shock wave that compresses the plutonium or highly 

enriched uranium until it undergoes a nuclear explosion. Weapons 

designers assumed that it would be very unlikely for several of the 

high explosive detonators on a bomb to be triggered 

simultaneously in an accident and sought to develop weapons that 

would be one-point safe, i.e. weapons that would not produce a 

nuclear yield if detonated at any single point. This has become a 

more or less common standard.  

 

The severity of the accidents at Palomares in Spain and Thule in 

Greenland, in which US nuclear-armed bombers crashed and 

burned (see Appendix I), led in 1968 to new, very specific, 

criteria for nuclear weapons safety.145 These included the 

requirement that there should be a less than a one in a million 

chance of a one-point detonation of the high explosive producing 

a nuclear yield greater than the equivalent of 1.8 kilograms of 

normal TNT. This requirement was to be met by inherent features 

 
145  Sidney Drell and Bob Peurifoy, "Technical Issues of a Nuclear Test 

Ban", Annual Reviews of Nuclear and Particle Science, vol. 44, 
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of the weapons design. Establishing one-point safety involved 

extensive nuclear testing.  

 

Recognising that an accident could trigger a warhead's electrical 

arming, fusing, and firing systems and lead to a nuclear explosion, 

other criteria were introduced that sought to reduce the chance of 

a weapon prematurely detonating in the normal course of its life 

(i.e. while in storage, transport, and at any stage in its combat use 

before it reached its assigned target), including during an accident 

or in other abnormal situations. As part of this effort, Enhanced 

Nuclear Detonation Safety systems were developed. Typically, 

they rely on a combination of a unique electrical signal and 

electronic data from sensors that assess whether the movements of 

the warhead correspond to what would be expected if was going 

through its normal, assigned sequence on the way to its target. An 

unexpected pattern of acceleration, and other measures of the 

warhead path, should prevent the warhead from being armed and 

made ready to fire.        

 

While there was no nuclear explosion, the Palomares and Thules 

accidents involved plane crashes in which the high explosive 

detonated and released radioactive plutonium into the 

environment. To limit the danger of plutonium dispersal from 

accidents, the US sought to replace the high explosive in nuclear 

weapons, which was 94% hexamine nitromene (HMX), with new 

insensitive high explosive (based on 2,4,6-tri-nitro-1,3,5-

benzenetriamine, TATB) resistant to burning and detonation even 

under extreme conditions, as well as surrounding the uranium or 

plutonium with a shell of a refractory metal to produce a fire 

resistant pit that can withstand a jet fuel fire.146 However, the 

refractory shell can be punctured or destroyed if the weapon is 

damaged in an aircraft crash or if the crash leads to a detonation 

of the high explosive. A fire resistant pit is also unlikely to be 

very effective if exposed to the much higher temperatures of a 

missile fuel fire.   

 
146  Sidney Drell and Bob Peurifoy, "Technical Issues of a Nuclear Test 
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The introduction of insensitive high explosive and a fire resistant 

shell add substantially to the size and weight of the bomb, as well 

as changing the way it behaves when it is detonated. The US 

conducted numerous nuclear tests to validate the introduction of 

insensitive high explosives and fire resistant pits. Full three 

dimensional simulation of nuclear weapons detonations, which 

have been made possible by modern computers and use the 

accumulated data from previous nuclear tests and extensive 

laboratory experiments, have shown that earlier two-dimensional 

computer simulations were “inadequate, and in some cases 

misleading, ...in predicting how an actual explosion might be 

initiated and lead to dispersal of harmful radioactivity or even a 

nuclear yield.”147 The US is estimated to have carried out about 

130 very low yield safety related tests, of which 62 are officially 

acknowledged as one-point safety tests.148 For comparison, the 

USSR conducted about 100 hydronuclear tests, and 25 safety tests 

involving 42 weapons, between 1949 and 1990.149 The ENDS 

system requires no additional nuclear tests since it does not affect 

the high explosive or nuclear fission parts of the weapon.   

 

India conducted its first nuclear explosion in May 1974. By all 

accounts this was a crude, large, heavy, experimental plutonium-

based implosion device, comparable to the first US test in 1945. 

There are long standing questions about its yield.150 It was in 1986 

that India began to develop a bomb that could more easily and 

reliably be used from an aircraft, which involved "a major effort 
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to reduce the size of the bomb by using better quality explosives 

and lenses, making its detonators fail-safe, producing reliable high 

voltage capacitors and building in a series of electronic checks to 

ensure the bomb would go off only when the proper codes were 

fed in."151  

 

As part of these efforts, the Terminal Ballistic Research 

Laboratory at Chandigarh attempted to make the bomb lighter and 

smaller, by using HMX as the high explosive (it has a very high 

detonation velocity).152 This development in the early to mid-

1990s may been have the basis of the only nuclear weapon that 

was tested on 11 May 1998; according to a description of the tests 

by R. Chidambaram, then head of India's Department of Atomic 

Energy: "The 15 kiloton device was a weapon which had been in 

the stockpile for several years. The others were weaponisable 

configurations."153 This would suggest that Indian nuclear 

weapons do not use insensitive high explosive, and given the 

compulsion to make the bomb as small and light as possible it 

may be that they also lack fire resistant pits since these also bring 

a weight and size penalty.  

 

While Indian weapons scientists have made clear statements about 

the yields of their nuclear weapons, they have said nothing about 

safety. There has been no official mention that India's nuclear 

weapons are one-point safe. There has not even been a claim that 

nuclear weapons safety tests were conducted. The two small tests 

on 13 May 1998, claimed as sub-kiloton tests, were said to allow 

Indian nuclear weapon scientists to improve their computer 

simulations. There has been no suggestion that either of these 

were safety tests.          

Despite what amounts to only one actual test, and with no 

evidence for one-point safety, and perhaps lacking modern safety 
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features, India has prepared to deploy nuclear warheads on some 

of its planes and missiles. It is reported that as part of the 11 April 

1999 Agni-II flight test, "the bomb team secretly mounted on its 

warhead, a nuclear weapon assembly system minus the plutonium 

core to test whether all the systems including the safety locks 

would work."154 It had been discovered earlier that "when the 

warhead was subject to severe vibrations, a high voltage arching 

[sic] problem occurred that prematurely triggered the device". 

Agni II was tested again in January 2001 in what was called "its 

final operational configuration".155               

 

There is much less known about Pakistan's nuclear weapons. 

Following a 1972 decision to establish a nuclear weapons 

program, and the added impetus it received after the May 1974 

Indian nuclear test, Pakistan took a decade to produce the highly 

enriched uranium for its bomb and a design. A.Q. Khan has 

claimed that "cold tests" of a nuclear device were carried out in 

1983, and these gave the weapons scientists sufficient confidence 

in being able to test a weapon that "in 1984 we told General Zia 

that whenever you order, it will not take more than a week or two 

to do it." More specifically, he said that the capability to explode a 

nuclear device was "attained at the end of 1984."156 US sources 

suggest that in the mid to late 1980s Pakistan conducted "several" 

tests of the high-explosive implosion system for the bomb.157 

Samar Mubarikmand has said there were 20 successful cold 

tests.158 

 

There is confusion over the number and yield of Pakistan's 

nuclear tests on May 28 and May 30, 1998. It appears the critical 

test was that of May 30. Samar Mubarikmand claimed this test 
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involved "only one device and its yield was 15 to 18 kt [kilotons]" 

and that it used "much more advanced and sophisticated 

technology."159 On another occasion he revealed the test was of a 

design that was "advanced and sophisticated with minimum size 

and weight."160 The comparisons are presumably with the 

device(s) tested on May 28.   

 

Like their Indian peers, Pakistani nuclear weapons scientists have 

said nothing about the safety of their weapons. It is believed they 

have sought to develop weapons to be delivered by  aircraft and 

the Ghauri and Shaheen intermediate range ballistic missiles. 

They face the same constraints of minimising the size and weight 

of the weapons, and a very limited number of tests of both the 

weapons and the missile systems. This may make it unlikely that 

they have incorporated either insensitive high explosives or fire 

resistant pits as safety features. If they are deployed, there may be 

a risk of accidental detonation.      

  

The experience of the other nuclear weapon states suggests 

accidents involving a nuclear weapon could be caused by any 

number of factors, including aircraft crashes, fires and missile 

explosions; accidents can also happen in storage and during 

transport of nuclear weapons. The risks of an accident increase 

when the weapons are deployed on delivery vehicles (missiles, 

aeroplanes, etc.) and further increased where the weapons systems 

are kept on a high state of alert.  

 

The consequences of a accident involving a nuclear weapon in 

South Asia could be severe. One possibility is if the high 

explosive detonates and converts the fissile material (the 

plutonium or highly enriched uranium) into an aerosol, but there 

is no nuclear yield. If the weapon relies on plutonium, an 

accidental explosion in a densely populated area (such as a large 

city) could lead to between 5,000 and 20,000 fatalities from 
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cancers caused by inhalation of the radioactive plutonium as it is 

spread by the wind.161 

 

An even more serious possibility is where an accident causes the 

high explosive to detonate and triggers a nuclear explosion. In 

principle, the yield could be as large as the design yield of the 

weapon, i.e. it would have the same effects as the deliberate use of 

the weapon. It has been estimated that a nuclear explosion with a 

yield comparable to those claimed for their weapons by India and 

Pakistan could kill many hundreds of thousands of people.162 A 

nuclear weapons accident could be a catastrophe.  

 

Conclusion 

The development of nuclear weapons by India and Pakistan and 

the efforts now being made by the respective governments to 

establish systems of nuclear command and control have created 

grave risks for the people of both countries. The history of nuclear 

weapons teaches that the effort to create a robust "nuclear 

deterrent" requires creating military forces that are equipped, 

trained and able to use nuclear weapons. This history also shows 

how fallible people, institutions and technology can be. The 

destructive power of nuclear weapons, which has made them so 

attractive to India, Pakistan and a handful of other states, brings a 

potential for catastrophe.  

 

The risk of an accident may increase through the action of 

numerous, often unpredictable factors. There are however some 

obvious lessons that can be learned from the experience of 

command and control of nuclear weapons over the past fifty years 
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or so. The most important is that no system for nuclear command 

and control can be perfect, no matter how carefully it is designed, 

how well-trained the personnel, how sophisticated the technology, 

or how much money is spent. There are profound problems built 

into the task such a system is intended to perform, and these 

problems leave it open to failure and the possibility of disaster.       

 

Having tested their weapons, both India and Pakistan are now 

struggling to operationalise their nuclear weapons capability. The 

nuclear arsenals are growing, delivery systems are under 

development, and structures of command and control is being set 

up. There are great pressures on any possible system for nuclear 

command and control. The size of the arsenal is itself an issue; as 

arsenals grow and the delivery systems start to include aircraft 

and missiles, and perhaps eventually even submarines, there will 

be more bombs and more people in more places under more 

circumstances that require control, and more opportunities for 

things to go wrong.     

 

While having fewer nuclear weapons obviously makes exercising 

control easier, it does not make it easy or simple. There are other 

factors at work over which there can be no control. The 

geography of South Asia ensures that for Pakistan in particular 

there can be no useful early warning of an Indian attack on its 

nuclear arsenal or facilities, nor are there many places to hide its 

weapons from such an attack. The history of the India-Pakistan 

ensures that these fears shall not pass easily. The failures of the 

early warning systems of both have been exposed repeatedly. The 

weapons will always be seen as vulnerable and this fear will make 

command and control insecure. The temptation will be to disperse 

the nuclear weapons, and de-centralise control in the hope that 

some weapons would survive any possible attack. With this step, 

the risks accidental or inadvertent use of nuclear weapons is 

increased, as is the possibility of an accident involving a weapon 

and its delivery system. Removing this fear will require changing 

the pattern of military forces on both sides so that no surprise 

attack is possible.  
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Even when there is no surprise, war brings pressures of its own. 

India's conventional military strength is a pressure pushing 

Pakistan to deploy nuclear weapons early in a crisis. Pakistan 

would seek to protect the weapons against attack, show its 

determination to escalate a conflict rather than concede, and seek 

to incite intervention from the international community. Nuclear 

and conventional forces may clash on the battlefield; India may 

seek to destroy Pakistan's nuclear weapons and Pakistan may use 

them for lack of a perceived alternative. With Indian military 

planners seemingly prepared to include this possibility in their 

war plans and to keep fighting, Pakistan's generals may feel even 

more acutely that they must use their nuclear weapons early and 

hopefully decisively or risk losing the option. Nuclear war in 

South Asia could result in possibly millions of deaths and injuries. 

Preventing this apocalypse should become the biggest challenge.     

 

Maintaining command over nuclear weapons brings its own 

problems. Pakistan and India have both sought technology from 

the other nuclear weapon states to ensure only the highest political 

and military authorities can unleash nuclear weapons. In 

particular, they have sought to systems such as Permissive Action 

Links, the coded switches that seek to prevent unauthorised or 

accidental use. Unfortunately, experience suggests it is all too 

common for a simple minded faith in technology to produce a 

sense of control that slides into over-confidence. Feeling that the 

bomb is now safely in hand, politicians and generals may all too 

easily and publicly use the deployment and alert status of nuclear 

weapons as signals of resolve to adversaries, and to their own 

people. With time, a growing sense of confidence in control over 

nuclear weapons may push deployments and alert levels ever 

closer to the edge of being fully prepared for use at a moments 

notice. The United States and Soviet Union did just this. Nothing 

should be done, no technology sought, no procedures developed, 

that can help create such dangerous confidence in South Asia.           

However, in the fog and friction in war the decision to unleash 

nuclear destruction may not be for South Asia's generals or prime 

ministers to make. Both India and Pakistan will disperse their 

weapons to protect them in a crisis. The codes to unlock them 
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would also need to be dispersed, otherwise the weapons may 

become unusable through the countless minor circumstances 

which cannot properly be described on paper but ensure that 

things do not turn out as planned. Things have gone dreadfully 

wrong with far simpler procedures to manage weapons even in 

peace time. With control of nuclear weapons and their codes in 

the hands of brigadiers, in the heat of battle, the chances of 

unauthorised use, misjudgement and accident are great. Again, the 

consequences would be devastating. There must be a determined 

search for ways to prevent and manage crises.  

 

The critical first step is for India and Pakistan to not assemble and 

deploy their nuclear weapons. Even in peace time, assembly and 

deployment bring increased risk of accidents. There is a long 

record of accidents and near misses involving aircraft and missiles 

carrying nuclear weapons belonging to other nuclear weapons 

states. The safety record of India and Pakistan's military aircraft is 

poor: accidents are frequent, the causes many. With many air 

bases often located close to major cities, there would always be 

the risk of an aircraft crash involving a plane carrying a nuclear 

weapon, or a bomb accidentally falling from a plane. This may be 

enough to detonate the bomb. South Asian missiles are still at an 

early stage of development, having had few tests, and may 

harbour their own dangers. They may explode and trigger their 

nuclear warhead. Keeping the weapons disassembled and far from 

their delivery systems is the only sure protection.              

 

It is not known how safe either India or Pakistan's nuclear 

weapons would be if they were in an accident. Neither state has 

revealed any information about conducting safety tests, or 

whether their weapons are safe against detonation if they are in a 

fire or if subject to impact. The limited number of tests they have 

carried out, and the incentive to produce weapons that are as small 

and light as possible suggests neither country may have adopted 

either insensitive high explosive or fire resistant pits, both of 

which add to the size and weight of a weapon.      
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The consequences of an accident could be devastating. An 

explosion in which the high explosive is set off and converts the 

fissile material into an aerosol that can be spread by the wind and 

inhaled could kill between 5,000 and 20,000 people if it involves 

plutonium and takes place close to a large city. An accident in 

which the bomb explodes with its full yield could potentially kill 

hundreds of thousands in a large South Asian city. There would 

be no warning, and no defence.  

 

The only certain to way to eliminate these potentially catastrophic 

risks for the people of India and Pakistan is the elimination of 

nuclear weapons. While the concerns that led these states to 

develop nuclear weapons may be linked to each other, to the other 

nuclear weapons states and to the politics of the international 

community, the risks are being run and the consequences would 

be felt by each country seperately. This is reason enough for each 

of them to give up nuclear weapons regardless of what the other 

may do, and regardless of what other nuclear weapons states may 

do.      
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Appendix I 
 

 

 

There have been many accidents involving nuclear weapons. The 

number and details of all such accidents is not known.  The 

limited available information is still important as an empirical 

corrective to the presumptions that are built into elaborate 

technical and organisational schemes for managing nuclear 

weapons. The following list of twenty-three accidents involving 

U.S., Soviet, and Russian nuclear weapons or nuclear-armed ships 

and submarines is from Greenpeace (March 1996).163 

 

As a result of these accidents, it is claimed 51 nuclear warheads 

were lost (44 Soviet and 7 U.S., but one Soviet warhead was 

recovered).  

 

11 APRIL 1950: Shortly after departing Kirtland Air Force Base 

(AFB) in New Mexico, a U.S. B-29 bomber carrying a nuclear 

bomb crashed into a mountain. The bomb was destroyed but its 

nuclear capsule with the fissile materials, which was also on board 

the aircraft, had not been inserted for safety reasons. 

 

10 MARCH 1956: A U.S. Air Force B-47 bomber carrying two 

capsules of nuclear materials for nuclear bombs, en route from 

MacDill AFB, Florida, to Europe, failed to meet its aerial 

refuelling plane over the Mediterranean Sea. An extensive search 

failed to locate any traces of the missing aircraft or crew.  

 

27 JULY 1956: During a routine deployment to England, a U.S. 

B-47 bomber skidded and slid off a runway at Lakenheath Royal 

Air Force (RAF) Base. The plane burst into flames and crashed 

into a nuclear bomb storage igloo in which there were three Mark 

6 nuclear bombs. The bombs did not explode. 

 

 
163 Greeenpeace, 

http://www.greenpeace.org/~comms/nukes/ctbt/read3.html 
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18 AUGUST 1959: A helicopter engine exploded on board the 

U.S. aircraft carrier USS Wasp (CVS-18) which was operating 

250 miles off Norfolk, Virginia. As fires raged, the ship's crew 

prepared to flood the nuclear weapons magazine, but after more 

than two hours the fires were brought under control. 

 

4 JUNE 1962: A nuclear test device atop a U.S. Thor rocket 

booster fell into the Pacific Ocean near Johnston Island after the 

rocket had to be destroyed. The test was part of the US's first high 

altitude atmospheric nuclear test attempt. 

 

20 JUNE 1962: A second attempt to detonate a nuclear device in 

the atmosphere failed when a Thor booster was destroyed over 

Johnston Island. The nuclear device fell into the Pacific Ocean. 

  

5 DECEMBER 1965: While the U.S. aircraft carrier USS 

Ticonderoga (CVA-14) steamed en route from bombing 

operations off Vietnam to the U.S. Navy base at Yokosuka, Japan, 

an A-4E attack jet loaded with a B-43 thermonuclear bomb rolled 

off the Number 2 elevator, and sank in 16,000 feet of water. The 

aircraft carrier was positioned about 70 miles from the Ryuku 

Islands and about 200 miles east of Okinawa. The bomb, aircraft 

and pilot were not recovered. 

 

17 JANUARY 1966: A collision occurred between a U.S. B-52 

nuclear bomber and a KC-135 tanker aircraft while over the 

village of Palomares in southern Spain. The B-52 was on an 

airborne alert operation and carried four B-28 thermonuclear 

bombs. In the collision, the KC-135 exploded and caused the B-

52 to break up, scattering wreckage over a 100 square mile area. 

One of the four nuclear bombs landed relatively intact, while the 

high explosives in two other bombs detonated upon impact with 

the ground scattering radioactive materials over the village and 

surrounding area. The fourth bomb fell into the sea and was 

recovered intact three months later after an extensive underwater 

search. 
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21 JANUARY 1968: A U.S. B-52G nuclear bomber crashed on 

the ice seven miles west of Thule Air Base in northern Greenland. 

The aircraft was on a airborne alert flight and carried four B-28 

thermonuclear bombs. Upon impact with the ice the bomber 

exploded and all four nuclear bombs were destroyed, scattering 

radioactive materials over a large area. 

 

8-10 MARCH 1968: The K-219, a Soviet Golf II class (Project 

629M) diesel-powered ballistic missile submarine armed with 

three nuclear SS-N-5 missiles, sank in the Pacific, about 750 

miles north-west of the Island of Oahu, Hawaii. The submarine 

possibly also carried two nuclear torpedoes. 

  

27 MAY 1968: The U.S. nuclear-powered submarine USS 

Scorpion (SSN-589) sank about 400 miles south-west of the 

Azores, killing all 99 men on board. The submarine was powered 

by one nuclear reactor and carried two nuclear-armed ASTOR 

torpedoes. 

 

12 APRIL 1970: The K-8, a Soviet November class (Project 

627A) nuclear-powered attack submarine, sank in the Atlantic 

Ocean 300 miles north-west of Spain. The submarine was 

powered by two nuclear reactors and carried two nuclear 

torpedoes. 

 

29 NOVEMBER 1970: A fire broke out in the stern of the U.S. 

Navy submarine tender USS Canopus (AS-34) while it was at the 

Holy Loch submarine base in Scotland. The tender carried several 

nuclear-armed missiles and two U.S. nuclear-powered ballistic 

missile submarines were moored alongside. It took four hours to 

bring the fire under control and three men were killed. 

 

22 NOVEMBER 1975: The U.S. aircraft carrier USS John F. 

Kennedy (CV-67) collided with the cruiser USS Belknap (CG-26) 

in rough seas at night during air exercises in the Mediterranean 

Sea off Sicily. The collision caused major fires and explosions, 

and the commander of Carrier Striking Force for the Sixth Fleet 

issued a "Broken Arrow" message -- at top secret communication 
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about a nuclear weapons accident -- warning of a "high 

probability that nuclear weapons on the USS Belknap were 

involved in fire and explosions." Eventually, the nuclear weapons 

barely escaped destruction as the fire was contained just feet from 

the forward weapons magazine.  

 

16 APRIL 1976: The cruiser USS Albany (CG-10) experienced a 

nuclear weapons incident -- known as a "Dull Sword" -- when a 

TALOS anti-air missile's nuclear warhead was damaged. 

 

8 SEPTEMBER 1977: The K-171, a Soviet Delta I (Project 667B) 

nuclear-powered ballistic missile submarine, accidentally 

jettisoned a nuclear warhead near Kamchatka in the Pacific Ocean 

after a build-up of pressure in a missile launch tube. After a 

search, the warhead was recovered. 

 

18-19 SEPTEMBER 1980: A fire and explosion in a U.S. Titan II 

missile silo near Little Rock, Arkansas, blew off the silo door and 

catapulted the missile's 9 megaton yield warhead into the air. It 

landed over a 1,000 feet from the silo, but it was only slightly 

damaged. 

 

9 APRIL 1981: The U.S. nuclear-powered ballistic missile 

submarine USS George Washington (SSBN-598) collided with a 

Japanese freighter in the East China Sea. The freighter sank and 

the submarine suffered slight damage to its sail. The submarine 

probably carried a total of 160 nuclear warheads on its 16 

Poseidon C3 missiles. 

 

21 MARCH 1984: The U.S. aircraft carrier USS Kitty Hawk (CV-

63) collided with a Soviet nuclear-powered Victor class (Project 

671) attack submarine in the Sea of Japan. At the time of the 

collision, the USS Kitty Hawk is estimated to have carried several 

dozen nuclear weapons, and the submarine probably carried two 

nuclear torpedoes. 

6 OCTOBER 1986: The K-219, a Soviet Yankee class (Project 

667A) nuclear-powered ballistic missile submarine armed with 16 

SS-N-6 missiles (two warheads each) and probably also two 
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nuclear torpedoes, sank 600 miles north-east of Bermuda. It was 

powered by two nuclear reactors and 34 nuclear warheads were 

estimated to be on board.  

 

7 APRIL 1989: The K-278 Komsomolets, the Soviet Mike class 

(Project 685) nuclear-powered attack submarine, sank off 

northern Norway following on board fires and explosions. The 

submarine was powered by one nuclear reactor and carried two 

nuclear torpedoes. 

 

27 SEPTEMBER 1991: A missile misfired aboard a Soviet 

Typhoon class (Project 941) nuclear-powered ballistic missile 

submarine in the White Sea during a training exercise. 

Fortunately, the submarine was able to return to base, but the 

accident could have sunk the submarine, along with its two 

nuclear reactors and nuclear-armed missiles and torpedoes. 

 

20 MARCH 1993: A Russian Delta III class (Project 667BDR) 

nuclear-powered ballistic missile submarine is struck by the U.S. 

nuclear-powered attack submarine USS Grayling (SSN-646) 

while operating in the Barents Sea close to the Kola Peninsula. 

The submarine suffered slight damage and was able to return to 

base, but the collision could have sunk the Delta submarine 

including its 16 SS-N-18 nuclear armed missiles. 

 


